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Behavior of a Fly-wheel Governor 
under Sudden Changes of Load. 


BY WALTER FERRIS. 


In December, 1893, I made a series of 
inch “N. Y. Safety” 
automatic engine, some of the results of 


tests of a 12x12 


which are appended. The object was to 
find-just how the governor moved to its 
new position when there was an instan- 
taneous and heavy variation of load, and 
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below, we used Professor Jacobus’ ma 
chine for taking a card from one of the 
moving parts of the governor. 

The apparatus used in this test, how 
ever, consisted only of a pair of indica 
tors, a good revolution counter, a stop 
watch, a compound-lever brake on the 
flywheel (Fig. 1), and the valve-stem card 
machine (Fig. 2). The cut of the brake 
explains itself. It was geared about 8o 
to 1, and the shoe was a piece of very hard 


oak. 


The brake was applied for not more 
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ADJUSTABLE BRAKE. 


new, so far as I 
Machinist” of 


the method used was 
know. In the “American 
December 5th, 1895, there is a description 
by Prof. L. P. Breckenridge, of a set of 
experiments carried out by students in 
the University of Illinois, with apparatus 
exactly similar in principle. But it may 
still be of interest to add something to 
the discussion, both because the indicator 
was handled very differently in these ex- 
periments, and because. my apparatus 
was of the rough and ready kind, made in 
a few days on the spot. 

I was at that time at the Lehigh Univer- 
sity, in Bethlehem, Pa., and was assisting 
Professor Klein (of “Mechanical Engin- 
eering’’) in collecting data for his treatise 
on shaft governors, which will appear as 
the second volume of his “High-Speed 
Steam Engine.” The plan of the work 
required both theoretical and experimen- 
tal determinations of the rapidity and 
methods of adjustment under sudden vari- 
ations of load, and running tests were 
prominent makes of 
automatic engines. The apparatus used 
varied in the different tests; and in one 
case, in addition to the apparatus described 


made of several 


than a minute at a time, and ran without 
any lubricant except, occasionally, a little 
grease from a piece of waste held on the 
flywheel. Of course, it became very hot, 
but on the whole worked well. 

The valve-stem card machine (Fig. 2) 
was made from an old clockwork (which 
cost a dollar) and some pine board. It 
is still in good order, and has made 
several tests since. I had to have a place 
to build it, though, and the Moore & 
White Co., of Philadelphia, kindly lent 
me their pattern there the 
clockwork and wood were put together. 

The 


which was fastened on a stand alongside 


shop, and 


machine consists of a frame A, 
of the engine; a vertically sliding board 
B carrying the card C on its front side, 
and on the back side a rack which geared 
into one of the slowly moving wheels 
of the clockwork train. The escapement 
of the clockwork was removed, and the 
speed held in check by friction, applied by 
an adjustable gib on the slide at D. The 
clockwork was set in motion by the cord 
E, which pulled up the catch F’ at the 
instant the indicator pencil was applied— 
the cord FE being wound around the collar 


‘ $3.00 Per Annum. 
/ Single copies 6 cts, 


Entered at Post Office, New York, as Second Clase Matter, 


f the nearest indicator The frame A 


is in two parts—a stationary sub-base and 
hinged together by 
When the cord F 


and consequently t 
the 


frame proper, pin 


Was 


he 


through at F&F 
slack, the frame A, 
pencil G 
the 


card C, fell irom 
When the 


pull of cord F not only tripped the catch 


away 


indicators were put on, 
F’, but also tipped up the whole machine 


so as to bring the card © against the 
pencil. 

The kind of card given by this machine 
Figs. 3 and 4. The loops, 


instead of plain zigzag lines, are due to the 


is shown on 


pencil being placed, for convenience, on 
the eccentric rod, instead of on the valve 
stem. 

Two distinct kinds of experiments were 
‘“steady-load 
First, 


made—called, respectively, 


cards” and “change-load cards.” 
a set of, say, ten or twelve experiments 
at steady loads 


the cut-off, in each end of the cylinder, 


was made to determine 


which corresponded to a given valve 


travel. The results of these experiments 


were plotted as curves, with cut-offs as 


ordinates, and half-valve travels as ab 


scissas. The use of these curves, in “un 


tangling’’ the change cards given in Figs. 
3 and 4, 


change le vad cards 


will appear Then came the 
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Fig. 2 
AUTOMATIC VALVE TRAVEL RECORDER 


Each set of experiments on change 


loads consisted of three sets of cards 


one set of steady-load cards taken at one 
of the two loads between which the 
change was to be made; another set of 
steady-load cards taken at the other of 
the 


cards, during which the indicators were 


two loads: and one set of change 





held on continuously for about eight 


revolutions, beginning an instant before 
the brake position was changed, and con- 
tinuing, if possible, until the governor 
It was 
found practically impossible, however, to 
hold the than 


revolutions, as their cards became so in 


had settled to its new position. 


indicators on more ten 
volved that it was impossible to pick om 
the So the 
were the valve-stem 
was held on until it had run all the way 
This kept a record of the gyrations 


separate cards. indicators 


released, and card 


up. 


Load thrown off 
Brake ot G4 to 53 
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CYLINDER 


of the governor, some of which were very 
remarkable. In Figs. 3 and 4 I have 
reproduced two of the best sets of change 
cards, as far as performance of the engine 
goes. 

These cards were worked up with the 
idea of finding just the amount of power 
which the steam was communicating to 
the moving parts at each instant during 
When this is shown, the 


accelerations and retardations of the fly- 


the adjustment. 


wheel during the adjustment can be cal- 
culated, ‘as the brake load against which 
the engine is working is known, and also 
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the movement of inertia of rotating parts. 
There other the 
curves, but the main point of interest 


are uses for power 
now is to show how they were obtained 
from the diagrams. 

Take the two indicator cards and valve- 
stem card of Fig. 3. The first step is to 
draw a center line through the valve-stem 
card. This is done pretty accurately by 
bisecting the length of loops at the top 
and bottom of the card, before the fluc- 
tuations commenced and alter they had 
Then valve stroke was 


st ypped. each 


Head End 

Change of load, card #2 to card *4 
RPM (263.2. to 
a é ly 


No Circa MEP HP 
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each the cut-off which existed in the cyl- 
inder at that time, it is not usually difficult 
tc go to the indicator card with cut-offs 
marked and pick out the card correspond- 
ing to each line of the valve-stem card. 
Oi very 
close together, it is impossible to say cer- 


course, when several cards are 
tainly which is which; but, then, it doesn’t 
The 


real difficulty lies in the fact that a con- 


make much difference. principal 


siderable change of governor position 


may occur in the one-tenth of a second 
the 


duration of a half stroke; whereas, 


> 
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AND VALVE-ROD DIAGRAMS 


numbered, and each half stroke carefully 
Next 


separate expansion 


measured, and its length marked. 
the 
line on the indicator cards is found and 
the marks 
shown on reproductions. 


cut-off of each 


marked on card. These are 
not the The 
next thing is to trace the order in which 
the 
traced. 


successive indicator cards were 


This is easily done by means of 
the curve of cut-offs corresponding to 
given valve travels, already mentioned 
as being plotted from a set of steady-load 


cards. Taking each revolution on the 


valve-stem card in order, and finding for 


COMPAKED. 


only record of a change is made at the 
half stroke. This difficulty is partly over- 
come by using Professor Jacobus’ ma- 
chine for circular and spiral cards, made 
by a pencil attached to one of the gov- 
links. 
adjustment is a measure of the rapidity of 


ernor The spiral traced during 
motion. 
not be separated into parts and these 
parts assigned to particular revolutions. 
It is so crossed and involved when used 


But that is all, as the card can- 


during a ten-revolution experiment as to 
be of little help. 


The valve-stem card gives some inter- 
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esting information as to the peculiarities 


of individual governors Thus, in this 
engine, the governor weights always ap- 
proach their position of rest after a dis- 
turbance, on the way from rim toward cen- 
ter of wheel; and this always takes either 


two or three oscillations of the weights, at 


least. If the regulation is too small (less 
than 2 per cent.), more oscillations are 
M.E.P. 
ha Load thrown off 
—*, U.S wl i valve stem card 
40 s.— crank « 
” i id iadicator 
tn . 
hi 
30 : ‘% 
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STEAM EFFECT COMPARED WITH 
VALVE TRAVEL. 
indulged in, or the governor races, and 


bangs away, in and out, until the engine 
is slowed down. The two oscillations for 
load thrown off, and three for load thrown 


on, are plainly shown in the valve-stem 


cards, Figs. 3 and 4, respectively. In 
Fig. 3 the weights had to move toward the 
rim. They moved too far, and then 


rapidly settled back to the true place 


Time of adjustment, above 11% seconds for 


the six revolutions. In Fig. 4 they had 


to move toward the center. They moved 


too far toward the center; then, again, 


and then, as before, 


too far toward the rim; 
settled back from rim toward center 
Time of adjustment, about 234 seconds 


for twelve revolutions These remarks 
1 7 | 41 “ - eal 
apply very weil to the other cards not 
reproduced. Nearly a hundred sets of 
cards were taken, with the governor in 


| he 


grovernor 


different conditions cards 


given 


were taken after the had been 
and they 


When it was 
not 


thoroughly cleaned and oiled, 
show its best performances 
in ordinary running condition, very 
clean and not very dirty, there was a re 
markable difference Every attempt to 
pull it up to 2 per cent. regulation failed, 
few 
off 
It was a matter of surprise at the 


as the engine would race if even a 


horse-power were suddenly thrown 
or on. 
that 


difference, 


time friction could make so much 


considering the large forces 


acting in a governor. But as the masses 


in this are light compared to 


governor 


those of the valve and its crosshead, it is 
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likely that the valve exerted a considerable 
intluence on the equilibrium of the gov 
ernor. 


In the cards on Fig. a the loads between 


which the change was made are about 
those of cards No. 2 and No. g (No. 9 
missed on crank-end card). On Fig. 4, 


the indicators were off before the adjust- 
have traced i1 


About 


ment was finished, and | 


the final load card in dotted lines. 
six revolutions are missed entirely. 
In Figs. 5 and 6, I 
M. E. 
card in full lines, and those given by each 
the dotted 
when the 


have plotted the 


P. curves given by each indicator 


card in 
noticed that 
load is changing from heavy to light, the 
valve-stem cards show more power than 


the 


end of valve-stem 


lines. It will be 


indicators account for; and when 


the load changes from light to heavy, 
they show less power than the indicators 
account for. The reason for this is not 
very easy to see, and I would be glad to 
that 


Of course the power is taken from 


have some one enlighten me on 
point. 
the actual indicator cards, and the valve- 
stem card is not of much importance after 
the indicator cards are picked out by it; 
but, from the method used, I do not see 
any good reason why the two should not 
substantially agree. 

These experiments, and others more or 
less similar, gave a good deal of informa- 
tion as to the actual performance of shaft 
governors. even with the crude apparatus 


With the 


electrically connected, and an electric load, 


used. whole set of machines 


Load thrown on 
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STEAM EFFECT COMPARED WITH 
VALVE TRAVEL 


so that the load could be changed and the 


pencils applied simultaneously, still more 


could be accomplished. This is properly 


laboratory work, and it would very well 


repay the trouble and expense of prepara- 
tion. 


Hints on Machine Design. 


BY CHAS, I GRIPEIN 


Machin agesign practic de- 
velopment of mechanical ideas.” Che 
following hints from experience are in 
tended for beginners, and are offered to 
explain away some of the mysteries of 


, ' 
the d ino | , 
he designing lacuilty 


acquiring 


The prime to the development 


requisite 


of an idea is to understand clearly the 
idea in the rough See distinctly the 
mark you are aiming at, and never lose 
sight of it The method of reaching it 


may be roughly outlined to you. Under- 
stand it thoroughly, and the principles in- 
You cannot go ahead blindly 
and hope to come « No good 
been built that does not 


volved. 
ut right 


machine has eve 


stand for hours of careful thought by 


its designer. Good machines never hap- 


pen; they always grow 
Having a clear conception of what you 
are expected to accomplish, begin your 


visible work at once Don’t stare into 


11 


space and attempt to sée all the ls in 
finish 
Make a 


paper. 


your mind's eye, from start to 


Your superiors cannot do that 


Get something on 


beginning 


Sketch something. li you are designing 


a lathe, sketch the cone pulley; sketch a 
ll he headstock; sketch 


rectangle and call it t 


another rectangle and call it the footstock; 


make a couple of scratches for the centers, 


three or four lines for the bed, as many 


more for the supports, and there you at 


with something to look at; your design 1s 


begun. Now stare at your sketch instead 
of out of the window Consider your 
limiting conditions; guc at a few rough 
dimensio1 put tl on the sketch; and 
if you don't have some intelligent que 
tions to ask the boss when h ( es 
round and \ to | vy how you are 
getting on, you might as well go back to 
tracing fora bu 

By this ti A probably find out 
that your sketcl n't right; perhaps the 
arrangement w not do at all Don't 
rub out part of it and try to fix it. Sketch 
papel cheap, and by-and-by you may 
wish you had that first sketcl Make 
another sketcl | nother, and another, 
until you have the ibject thoroughly 
digested. It is w ( how helpful it 
is to have a few marks beiore you, even 


though of the utmost Chey 


crudeness 


save imaginative power tremendously, 
and you'll need all of that power at your 
command before your design is perfected 
Compare your sketches, rejecting 01 


proving according to your judgment, and 


you are ready for the scale drawing 

Draw somethin Draw a. straight 
horizontal line on a good-sized sheet of 
paper. I cannot recall a case in which 
the first line to be drawn was not a 


straight horizontal line This line might 


just as well be drawn at once, without 


staring at blank paper for an hour, worry 








180-4 


the tenth, eleventh or some 


A drawing is a succession of 


ing about 
other line. 
Every line drawn means one less 


When all the lines are drawn, 


lines. 
to draw. 
all the work is done. These are simple, 
cold but they constitute the 
analysis of every drawing. 
ful how helpful that first horizontal line 
is. It is like the first 
you something to look at; and yet a de- 


statements; 
It is wonder- 


sketch; it gives 
tail draftsman, in taking up independent 


liable to hour 
over the possible or impossible results 


work, is quite worry an 


of drawing that line before he knows 
how his design is to proceed. Draw it. 
Draw something. Make a cross. Get 


something to look at. The next hundred 
lines will follow along quite easily, if you 
don't try to make your first draft too fine. 
Don't spend too much time over small 
details in the first draft, for it will have 
to be worked over, anyhow. Quite likely, 
just as you are congratulating yourself 
on the advanced progress of your draw- 
ing, careful consideration will disclose a 
“snag’’ not previously thought of. Fur- 
ther study may show that your whole 
drawing is wrong, with the parts ill-pro- 
portioned. At time the young 
designer is apt to look at his work as all 
thrown away. As encouragement, I beg 
to again define the art of design: “‘Ma- 
chine design is the successive elimination 


such a 


of snags.”” It takes some genius to dis- 


cover a snag; it takes a successful de- 
signer to eliminate one. If there were 
no snags, anybody could design ma- 


chines. Hence the definition. 
Do not be afraid to multiply your 
drafts. Let them come, one after the 


other, until you can finally carry out the 
last one in perfection of detail and with 
all bad points of the previous ones elimi- 
nated. 
pay for paper for tangible results of all 
of your study, than to economize paper 


It is cheaper for the company to 


and pay for tangible results of a little of 
your study, while the great mass of it 
them. Many a 
design, once laid aside as unavailable, has 


remains intangible to 
been returned to and worked over to its 
ultimate success. The 
usually the greatest 
sketches and rough drafts to show, for 


best designers 


have number of 


they evolve many methods of accom- 
plishing a single result. The best method 
can only be secured by careful considera- 
tion of many methods, and _ intelligent 
judgment thereon. 

Ideas of design which remain in the 
brain of the man who evolves them are 
practically useless. paper 
valuable and carry the weight of convic- 


tion. 


Ideas on are 


Date all of your rough sketches and 
drafts. You will never get credit for 
priority if you do not; and in cases of 
patent suits, a date over your signature, 
especially if may be worth 
thousands of dollars. 


witnessed, 


The easiest way to dispose of a sugges- 
tion from your superior which you do 
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not like, is to develope it to the best of 


your ability. If it turns out to be a good 
thing, you certainly have the credit of 
working it out. If the contrary, it takes 
but a very rough draft to show its weak- 
ness compared with another design. 

In redesigning or modifying a machine, 
never make a change for the sake of the 
change. It is childish to attempt to draw 
credit to yourself for a design which has 
no claim save the ‘mark of your individ- 
To “look 
change” is a dangerous practice and may 
lead to situations. After 
you get to be a foreman, the habit will 


uality.”” wise and suggest a 


uncomfortable 


remain with you, and nothing will lose 
you the respect of your men more quickly 
than the spirit which forces the extinction 
of each man’s personality whose work 
you superintend. 

The designer’s mind is a vast storehouse 
stocked with fundamental principles, facts 
of experience and theories. Speaking 
commercially, the oftener the stock can be 
“turned over” the more profit is realized. 

Once again, “Machine design is the art 
of adapting the most advanced principles 
mechanical science to 


and theories of 


specific uses.” 3e an up-to-date man, 
quick to recognize points of genius in 
your co-workers, ready to accept thought- 
ful criticism of your own work, and the 
designing faculty will have become an 
ingrafted trait of your mind, subject to 
your will. 


Contrasted Systems of Engine Con. 
struction. 


The following from “The Engineer,” 
London, takes us right into the shop and 
presents a lesson that is in need of con- 
stant reiteration: 

“We are well aware that there are still 
many out large 
quantities of machinery identical in all 
parts, who do not insist on a high stand- 


manufacturers turning 


ard of excellence. There can _ be little 
question that this is false economy. The 
necessary outlay in tools may mean draw- 


ing a considerable sum from the capital; 
but it will be returned 
facility of manufacture. 
this more fully; and, for the sake of ex- 


in the increased 
Let us explain 


ample, we will take the case of a large 
number of small steam-engine cylinders, 
all made from the same drawings. The 
quantity actually on order at any time, 
it should be observed, does not affect the 
question if the probability of future simi- 
lar orders is considerable, or if the price 
for the first lot is sufficient to partly 
cover the the The 
maker who is not prepared to work ac- 
curately, up one cylinder end, 
bolts the cylinder on to a face plate, ana 
bores it out with a simple tool. His 
lathe, probably, is not in the best condi- 
tion, nor by the best maker. Conse- 
quently, his cylinder is a little taper and 
considerably elliptical—perhaps to the 
amount of several hundredths of an inch. 


expense of tools. 


planes 
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His cylinder covers have in the mean- 
time been turned and the stuffiing-box 
bored; he prefers, probably, to leave his 
piston until he can gage the cylinder with 
an indifferent pair of callipers, and turn 
it to fit the smaller diameter. The holes 
for the cover studs have been marked off 
with compasses, or at best with a plate 
template, and drilled with a shaky drill 
through the 
scribered through on to the cylinder ends, 


cover. These holes are 
and the tapping holes drilled as accur- 
ately as a man can judge by his eye, con- 
centrically with the clearance holes scrib- 
ered on. They are then tapped by hand. 
Again, he chips out his ports to scriber 
lines, and makes his valve in the same 
way. It is unnecessary to go further. 
What is the result of all this ramshackle 
work? The cylinder has to be scraped 
out true, and the covers adjusted to the 
position in which the rods work through 
them best. Some studs are not vertical, 
and have to be knocked straight; others 
fit too tight or too loose in their holes; 
others are not in the right position, and 
the cover holes have to be filed out to suit. 
Tedious complications occur with the 
valve, and so on and so on. 

‘How much simpler are the same oper- 
ations as performed by the best maker? 
The cylinder is held steady and two cuts 
taken through with long cutting tools 
gaged to a thousandth of an inch over the 
edges, and the ends faced from the bor- 
The stud holes are drilled from 
cast-iron through bushed 
with hard steel, and are tapped and stud- 
ded in a machine that ensures fit and ver- 
ticality; the ports are milled out to a 


ing bar. 


copies holes 


hard-steel copy also. And so with the 
corresponding parts. What is the result? 
The engine can be put together, and 


work without hitch in a fifth the time the 
other takes. Through all the remaining 
details, the same class of work is carried 
out. Fitting is reduced to a minimum; 
it is merely the putting together of parts 
gage fits. But where fitting 
has to be done, the same accuracy is ob- 


which are 
served; faces are scraped, not merely filed, 


and holes made gage size and drilled 
through jigs, and all boring and turning 
done to fixed callipers or bar gages. It 
therefore, that the superior 
maker can reduce slightly his number of 
highly skilled hands; though it must be 
borne in that a certain number 


taken from the fitting shop must be trans- 


is evident, 


mind 


ferred to the tool shop and charged solely 
with the upkeep of all the accurate tools, 
templates, jigs, etc. On this point, then, 
he does not gain much if at all, and on 
the original outlay on tools he is consid- 
erably the loser. 

“For really accurate work, no feature 
is of nearly so great importance as the 
condition of the machine tools; and of all 
the tools, the lathes and milling machines 
require the greatest perfection and the 
tenderest care. No one who has not had 
practical experience of tools of different 
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qualities can fully appreciate the vast dif- 
ference there is between even a good tool 
The 
outlay on tools must be 


and a perfect on. manufacturer's 
very high; for 
he must have the very best tools, keep 
them in the best condition, and employ 
good workmen on them. We fancy this is 
one of the principal obstacles to great 
accuracy of work in already established 
firms. They are not prepared to go to 
the expense of large new plants, and they 
find they are totally unable to work to a 
fraction of a thousandth of an inch with 
their existing tools, so give up trying for 
“fit” at all, and are content if parts come 
Con- 


siderable expense is also involved in the 


together within a sixteenth or so. 

construction of jigs and copies; it not 
unfrequently occurs that a copy will cost 
more than the article it is to be used on, 
so that it is only in quantity that copies 
pay; but, as we have pointed out above, 
the 
high, the outlay on chucks, jigs, ete., is 


provided probability of orders is 
well worth while, repaying itself over and 
over again in rapidity and ease of work. 
The last item we have specified is the in 
crease in price of material, and it is taken 
on the basis that there must always be a 
certain percentage of rejection for faulty 
castings or forgings, and for mistakes in 
workmanship. If the limit of perfection 


is very narrow, as in Government speci 


fications, this item may reach from 7 to 
10 per cent., but should be a regularly de 
creasing factor as our knowledge of the 
whims and vagaries of materials become 


better understood and dealt with.” 


Mechanical Engineering at Lehigh 
University, South Bethlehem, Pa. 
We the cir- 


cular of 


received a copy of 


School of 


have 
the 
gineering of 


Mechanical En 


the above and 
have been much struck with the sensible 


of the this 


institution, 


arrangement various studies, 


arrangement being more like one by an 
engineer, and less like one by a. school 
master than some others. 

that 


the necessity for the study of drawing, 


For example ancient fiction of 
as drawing, and for “practice in the use 
of the instruments,” is abolished; and at 
the 


course, the student is set at work in pro 


very commencement of his drawing 


portioning machine parts. It seems to 
be recognized that facility in execution 
is bound to come as drawings are made, 
and that to spend time on work having 
this as its object, is to waste it. The study 
of drawing as mere picture-making seems 
to be ignored, as it should be—so much 
so that in work in which the drawing is 
the 
inking of 


study of other 


the 


incident to 
the 
omitted, just as you or we, dear reader, 


but an 
things, drawings is 
would do in similar work in a drawing 
office. Another the 
spirit is the fact that the mathematical 


indication of same 


study of shades, shadows and perspective 


We note, 


does not appear in the course 
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too, with pleasure, that the third angle of 
projection is taught as the correct one. 

Putting a student at the usual exercise 
work in drawing, is about as usetul as 
putting him at work in the shop making 
chips. What there is to teach about mak 
ing straight lines with a ruler and circles 
with a compass we have never been able 
to understand. 

Every one who has had to superintend 
the others, 


production of drawings by 


knows the great difficulties experienced 


in obtaining drawings which shall tell 
their story plainly, completely, and cor 
rectly. The production of such work 


comprises all that can be taught of draw 
ing as drawing, but it cannot be taught by 
the practice exercises which comprise the 


usual preliminary work at engineering 


schools. 
The shop visits seem to be a radical 


departure from that aimless wandering 


through such places which is too often 
followed, and which results in such visits 


being mere sight-seeing excursions. <A 


regular place is found for these visits as 


a part of the regular work, and each 


Visit is undertaken with a teacher in 


charge and with a definite object in view 
Thus, when boilers are being studied, the 


shop visits are directed to boilers, and 


the 


same for cranes, locomotives, etc 
From its location, the school has very 
unusual advantages in this particular, 


We 


not 


which seem to be fully employed 


regard this as of great importance, 


only in the direct sense indicated, but for 


its influence in cultivating a correct at 


mosphere in the school—that is, a shop 


rather than a scholastic atmosphere. 
Another feature of the schedule which 


is apparent, is the omission of some of 


those time-consumers which are too often 


inserted to “round out the course,” you 


know. Shades, shadows and perspective, 


already mentioned, are an example of 


this. In our opinion, spherical trigonom 


etry—a subject of no possible use to 


any mechanical engineer—should be rele 
gated to the same limbo 

Without going into anextendedanalysis 
of the course, we may sum up by express 


ing our admiration of the manner in which 


the student is set right at the practical al 
plications of his work from the start, in 
stead of being made to spend three years 
in studying principles, with a year of ap 


plication at the end. 


While the requirements for admission 
are not stated (a curious omission from 
such a pamphlet), we judge from the 


studies of the first year that they are not 
made so high as to bar out all who have 
not devoted their entire time previous to 


entering to school work The tendency 


toward high admission requirements 


among such schools is one to be deplored, 


and we are glad to note that this one 


has resisted it. 
The chief—and a radical—omission from 
the course is actual shop work, for which 


the school makes no provision. This is 
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matter. We do 


that any constructing mechanical engineer 


a serious not consider 


can feel sure of his footing without an 
acquaintance with the capacities and 
capabilities of the various machine tools, 
and we do not believe that this can be 
acquired without actual experience in 


With 


however, it should 


operating such tools modest ad 


mission requirements, 
be possible for many bright young men 
who have spent some of their time in the 
hem. It may be, 


shops to meet t though it 


so stated, that this is the class of 


h the 


is not 


students whi university desires to 
and certainly it could have no 
When all is 


the average school shop is 


encourage, 


more laudable ambition 


said and done, 


but a poor substitute for experience in 


the construction of commercial machinery 


Remove a Good Cut from Tool Steel. 


There is little doubt that one of the 


trouble with steel, 
that 


most irequent causes ot 


arises from the fact too many users 


of it fail to remove from the rough stock 
sufficient metal to get down to that part of 
the bar which is fit for us« 


understood by 


It should be well this 
time that the scale of a steel bar is nothing 
that tor 


the 


and 


this 


than oxide of iron 


little 


more 


some distance below scale 


steel has been decarbonized by the process 


of working, and cannot be expected to 


harden 

When complaints are made of steel 
failing to harden, it is in most cases found 
to be the result of a failure to remove 
suthcient metal; and it is safe to say that 
never less than a sixteenth of an inch 
should be remove | rr i tool steel bar, 
and from that to an eighth of an inch, 
depending upon the size of the ba 

It is probable that the average results 
obtained from n tured taps, for in 


stance, would be very uch improved if 
it were the practice of tap manufacturers 
to remove nore teecl rom the bar. or 
in other words, if they would buy a steel 
at least a sixteenth of an inch larger than 
the finished size of the tap, instead of a 
thirty-second of an inch larger, as is now 
too often, if not the universal practice of 


tap manutacturers 


This failure to remove sufficient stock 


is also a frequent cause of what is called 
“uneven heating” i. e., a toolmaker will 
take a bar of steel, and either take the 


lightest possible cut from its surface on the 
shaper, or even grind it enough to true 


its surface, and then will sink an impres- 


sion for a die. When he comes to harden 
this steel, it may harden in spots where 
it happens not to be decarbonized, and in 
others it will be entirely soft; and the tool- 
maker will then find fault with the steel- 
maker, and claim that his steel does not 
harden evenly 

It is a good practice to take never less 


than a thirty-second of an inch from the 


surface of tool steel, and on large bars 


more than this is required 





Bicycle Tools—XVI. 


Due “High Ordinary” wheel, as shown 
Philadelphia Exposition, 1876, had 


‘ pension wheel with spokes about 
No. 10, Birmingham gage, of steel wire; 
these spokes had a very considerable 


spread, the hub flanges being much more 





Vig. 101 
TANGENTIALLY-BRACED WHEEL 

widely separated than is now the practice, 
the “narrow tread” not then being an 
important selling feature. The spokes of 
this “Ordinary’’ wheel had no tangent 
angle; they were placed in radial planes; 
and while this large wheel was strong in 
vertical load-carrying and also 
strong in resisting side stresses applied 
at the rim, it was weak in the direction of 
crank rotation, so that at the instant of 
power application to the crank the hubs 
could lead the wheel rim in angular posi- 
tion. At that time the minute critical 
attention which is now given to every de- 
tail of cycle action did not exist, and very 
serious defects were passed without ques- 
The “Ordinary” which could not 


lines, 


tion. 
now be given away, was considered a 
wonderfully fine and perfect machine; 
and the radial spoke plane, although it 
made a wheel which was distinctly weak 
in its plane of normal action, was not 
held to be seriously defective. 

In the season of 1877, however, Haynes 
& Jefferys, London, brought out in their 
“Ariel” model a tangentially-braced “Or- 
wheel, with sometimes two and 
from 


dinary” 
sometimes four braces extending 
the outer ends of arms, secured to the 
wheel hub, on diagonal lines to the wheel 
rims; a sketch of this form of bracing is 
shown in Fig. 101. This wheel was an 
thing and 
for one season only, according to Mr. 
Jeffery, of Gormully & Jeffery, who re- 
calls this spoke history from memory. 


awkward-looking was made 


There seems to have been no further ef- 
fort at wheel improvement in the way of 
angular or tangential bracing until 1870- 
‘80, when one of the Coventry makers 
brought out the V 
This was a piece of wire 


chevron, or “double” 
spoke, Fig. 102. 


long enough to form two spokes, 


threaded at each end to enter nipples in 
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the rim, and passing at its middle point 
through a hole in the hub flange, the two 
spokes made by this bend including an 
angle which different makers varied very 
This 


arn obvious improvement and met with 


considerably. “double” spoke was 


use, and was only abandoned in 


headed 


vreat 


the tangent 


favor of 


present 





Fig. 102 


V CHEVRON OR DOUBLE SPOKE. 

spoke. The double spoke had the fault 
of rendering two spokes useless when 
one spoke failed, and was also too long 
to be convenient in the shop. These ob- 
jections opened the way for the present 
short headed spoke, with its right-angle 
bend. The double spoke introduced the 
nipple as a necessary feature, and the 
bent spoke, and both have ever since been 
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spoke, which might possibly be used with- 
out the nipple in the rim. Except in 
case of the straight spoke, the nipple is 
a necessity, as the wheel cannot be as- 
sembled without the nipple or an equiva- 


lent device. The straight spoke seems 
correct from a mechanical point of view. 
The right-angle bent spoke, however, 
has the very great advantage of being the 
lighter construction; Perkins himself 
uses the right-angle bent spoke for rac- 
ing machines, although entering a dis- 
tinct non-recommendation in his 1896 


catalog for the bent spoke, and assert- 
ing the correctness of the straight spoke. 
The question is difficult of certain answer. 
but the straight spoke seems correct and 
the right-angle bent spoke seems to be 
incorrect; though the latter has an enor- 
mous majority of users at the present 
time. 
Perkins advocates the use of rolled 
spoke threads. Given spokes of uniform 
diameter, then threads of very nearly 
uniform diameter can be produced on that 
wire by rolling. But if the spokes are not 
of uniform diameter, and hardness also, 
then the thread-rolling machine will not 
produce threads of uniform diameter; 
the variation will greatly exceed the wire 
diameter variation; and while threads can 
be rolled on cycle spokes much more 
cheaply than they can be cut with dies, 
still the method of threading with cutting 
dies is largely used. 

Further reflection on the 
spoke-threading with cutting dies con- 


subject of 





Fig. 103. 


generally accepted as correct elements 
by the cycle makers, with very few ex- 
ceptions. 

Perkins, of the “Liberty,” 
right-angle bend in the spoke with dis- 


viewed the 


favor, and introduced a perfectly straight 


RUDOLPHE & KRUMMEL’S SPOKE-HEADING 


MACHINE. 


vinces me that in no cycle shop, so far 
as seen by me, are either spokes or nipples 
threaded in the best manner or by the best 
shall 


refer to this subject again, with sketches 


and methods obtainable I 


tools 


of what I believe better than anything so 
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find what I 


have in mind in use with the other 1896 


far seen; unless, indeed, | 
novelties, of which so many have already 
come to my notice as to make my 1895 
observations and photographs decidedly 
out of date in many instances. I will say 
here, however, that spokes and nipples 
both be threaded “limit” 


so that in all cases the spokes 


can with dies 
and taps, 
and nipples will have external and internal 
threads always inside of a fixed limit of 
variation from standard diameter; and 
this can be done with less expense for both 
tool-making and manufacturing than by 
the present system, which is slipshod in 
the very best instances so far observed. 


A wholly automatic Western nipple- 
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matic shall replace single-step hand opera 


tions, and when the single-operation 


automatics shall replace the combined 
automatic, which finishes the wood from 
the rough stock The broad view makes 


the entire mass of single-operative auto 
extended combined 


} 


matics only a very 


operative automatic, with the inherent 


advantage of ability to proceed with cet 


tain steps of manufacture while other 


steps are delayed Perhaps it 18 Sate to 


qualification, that in case o 
the 


say, without 


almost unlimited production it is 
cheaper to divide and subdivide automatics 
until each machine becomes very simple 
in the parts which operate on the work 
found 


In cartridge-shell making it is 





Fig. 105. DIES OF 


making machine, just completed, makes 
the nipple by a continuous operation from 
the wire coil. I am not permitted to de- 
scribe this 
by an important cycle concern, and is to 


machine, which is controlled 
be patented at home and abroad; but I 
know ofa very similar machine in Bridge- 
port, Conn., and find an 
equivalent in more than one shop before 


expect to 


these papers are concluded. 

Where possible, it is more economical 
to manufacture a piece like a cycle spoke 
nipple direct from the coil on an auto- 
matic machine, commonly of the inter- 
mittingly-rotating work carrier and multi- 
spindle type, than to divide and subdivide 
operations, except in case of a very large 
staple product. In the 
screws, the operations are divided and 
performed on different machines, but this 
division is the natural 
division between the heading machines 
and the threading and shaving 
and were it not that part of the operations 
are cold forging, and part metal cutting, 
the 
cheaply made on a single machine as on 
different There is, 
however, always the objectionable feature 


case of wood 


due to process 


machines, 


perhaps wood screw could be as 


several machines. 
with a single machine for the execution 
of a great number of different operations, 
that any delay in one operation delays 
all the 

operation 


others; while with individual- 


automatics, a delay in one 
operation does not involve delay of any 
It is always a nice ques- 


the 


other process. 
tion to determine 
quantity production when the 


exact point in 


one auto 


SPOKE-HEADING 


MACHINE 


economical to use such a number of ma 
shall the 
each one to a very simple operation, not- 


chines as reduce function of 


withstanding the fact that in most cases 


a very complicated and comparatively 


expensive piece-feeding machine must 
form an adjunct to each of the simple 
automatics. This, again, simply follows 
the well-established economic law of hand 
labor, that the minutest possible subdivi 


sion of hand operation cheapens the pro 


duct. This whole question of automatic 
machinery must soon form a subject for 
serious consideration by the cycle-tool 
makers; the cycle production is now so 


large, and the firmly 


established, that the history of sewing 


consumption so 


machine manufacture is certain to be re 
produced in the cycle shops, and elabo 
rate and costly special tools will be intro- 
duced whenever even a very small labor 
cost saving can be gained. 

Passing the nipple and spoke-reducing 
tools, which properly might be placed 
here, spoke-bending and heading tools 
There are a great variety 
this 


are in order. 


of home constructions in use for 
operation; in some cases the power ma 
chine is a simple header, and the bending 
is a subsequent operation on a little hand 
trap. Jeffery 
very unkindly refused to let me repro 


Such a spoke-bender Mr 


duce, although it is still in occasional use 
in the G. & J 


machine for the purpose I have seen 


shops, and is the simplest 
It is perfec ctly easy to bend and head the 
spoke by a combined operation, and sev 


eral machines for this purpose are in 


it { : of \ iploy th 
same cycle of eve Laying the 
spoke t rage t ne (2 ) Y 
the st tt | l 3 ik 
ne ( | blow o it l, 
either Pr 4 rivet Rudolphe 
& Kru have produced machine 
or spoke-bending head superior 
t¢ any ‘ 1 { Vi p 4 tT t mn 
chines < the Monat iN Ww 
K. header stands right alongside of a 
home-made head more 


as do many other prominent cycle fac 
tories. The R. & K 
as the other automatics are 
though 


could 


only will be shown, 
not so rood, 
study of 


serve no re ally 


and, interesting as a 


variations, useful 
purpose by exhibition here 
1 


of the R. & 


K. spoke-heading and bending machine, 


Fig a genecral view 
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taken in the G. & J. shops. Fig. 105 is 
an enlarged view of the bending and 
heading dies, and Fig. 106 is a hand 


sketch feature of 


spoke-holding 


showing a _ peculiar 
which makes 
With the 
exception of this last-mentioned action, 
all the movements of the R. & K 
and 
the holding 
positive dwell in spoke-holding position. 


mechanism 


the heads even on the spokes 


bender 


header are crank-driven, although 


die has to have a very long 


This dwell is gained, in the usual manner, 
by the introduction of the bell crank A 
Fig. 103, 
crank, 


bell 
formed by two arms set at 90 de 
the rocker B The 


of the rocker does not show; it 


which operates a second 


yrees on inner arm 
is inside 
the frame, and operates the holding and 
means of 


bending die-carrying slide by 


a connecting rod \ full g0-degree dwell 
is had by this 


tion, which is, of 


link-and-lever combina- 


course, tar better in 
every way than any possible cam action; 


and, in 








general terms, the cam should be 
, Pin actuat L 7 
Head ¢ t lizing Pin 
Ww ly tron for Head 
~~ Stat try Die 
fool 
Rec pi ating Dis 
Fig. 106 
dmerican M imist 
SPOKE-HEADING DIES 
avoided, where possible, in cases of ser- 


vice under pressure, such as would ensue 


were the holding die in this machine held 


up by a cam during the heading blow, 


as the cam roller would very soon cut a 
depression in the cam-dwell at the head- 
ing-time point. Fig. 105 shows the dies, 
which are also shown in Fig. 106, the 
same description applying to both 105 
and 106 

The spoke ; are laid to gage on the sup 
porting pins, clearly shown in the mid- 
line of the dies in Fig. 105. The moving 
die is then driven up into spoke-heading 
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position, bending the spoke as it goes into 


form, shown in Fig. 106, with the part 


to form the head projecting beyond the 


die line. 


It is inevitable that the bending 
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former of the planer into a milling ma- 
chine, without the objectionable features 
of what are usually known, and generally 


detested, as combination tools. To ac- 
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heavy face or other cutters without any 
other guide or than its own. 
The spindle of the driving pulley is in the 
center of the head, and the milling spin- 


support 
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Fig. 1. Horizontal Spindle. 


Fig. 106; and the 
slightest wear at this point makes a lack 


wear takes place at U, 


of support at the time of heading which 
would infallibly cause the formation of a 
one-sided head, were this lack of support 
not made up by the introduction of the 
head-centralizing pin, Fig. 106, which has 
a cam-action push given it at the time of 
the heading stroke, to force the spoke 
wire as far to the right as possible at the 
time of the heading blow, and thus secure 
the formation of even, centrally located 
heads. HvuGH DOLNAR. 
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MILLING ATTACHMENT TO PLANER. 


complish the transformation spoken of, 
two different things are evidently to be 
done. A method 
firmly mounting and properly driving the 


must be provided for 
milling cutters, and means must also be 
devised for moving or feeding the planer 
platen at the slow and steady gait re- 
quired. The accompanying illustrations 
will show the reader how well these re- 
sults have been provided for. 

In Fig.1 we have the tool carrier of the 
regular planer, run over to the extreme 


out of the way and reposing in 


right, 











Fig. 2. Vertical Spindle. 


dle may be placed at any angle required 
and driven with equal strength and _ fa- 
cility. 

A special 
the milling 
used, for different speeds, and the slack 


used for 


belts 


is 


countershait 
spindle. Two are 
of the belt is taken up by a weighted pul- 
ley, allowing the cutter head to be moved 
up and down or across, as desired. Fig. 
2 shows the bracket or outboard support 
for the horizontal spindle removed, the 
milling head moved to the middle of the 


milling spindle turned 


ce 
=e 


planer, and the 














Milling on a Planer. 


We take pleasure in calling the atten- 
tion of our readers to a new attachment 
for iron planers, which is not merely an 
attachment, in the ordinary acceptation 
of that term, but is practically a trans- 
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innocuous desuetude, while the new at- 
tachment for driving the milling cutters 
is at the extreme left, it being designed 
in this view to carry a horizontal milling 
spindle, the other end of which will run 
in the bracket at the right. The milling 
head is strong and stiff, and will carry 


Fig. 3 
shows the details of construction of the 


around to a vertical position. 


head; and it will be seen that, while it is 
very simple, it is also stiff and strong. 
The mode of driving the planer platen 
for feeding is shown in Fig. 5. The shaft 
with the worm gear is the regular planer 
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countershait, and the worm is 


in or out by a lever. 


the platen may be returned at full planer 


The sliding friction wheel in con 
the disk, 


speed. 


tact with large which is 














Fig. 5. TABLE-FEED DRIVE 
inches per minute. Figs. 6 and 7 explain 


themselves and are presented merely to 


give an idea of the adaptability of the 
machine. 

A little further reference to Fig. 3 may 
be proper, in order to understand the 








AN ANGULAR 


CUT 


The 


has a 


construction of the spindle bearings 


inner sleeves are of bronze: one 
flange on its inner end, and the other has 
a square thread to receive the steel rings 
These sleeves are slotted longitudinally, 
and the slot is filled with a soft compres- 
sible metal at the outer end, which allows 
the 


the 


sleeves to be compressed, but retains 
oil. 
are threaded at the outer ends to receive 
the The fits 


The outer sleeves are split, and 


rings shown. outer sleeve 


thrown 
With the worm out, 


the 
driver, makes any feed possible from o to 5 
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the 
sleeve fits the outer on a double taper, as 


the bore of the casting, and inner 


shown. The wear is taken up by turning 
the rings on the outer end of the outer 
or larger sleeve. End play is taken up 


by a threaded collar on the inner end of 
the right-hand box. Ball-bearing thrust 
The hole 


in the milling spindle is taper at both 


collars are used for the worm 


ends, so that cutters may be mounted at 


either end; and when two heads are used, 


they 


may be placed right and left, and may 








work as close to each other as may be 


cle sired 
he ad 


cutters of 


The angular adjustment of the 


permits the use of flat 


cutters 


rectangular section, tor bevel 


work at angle, and the device gives 


any 


the transformed planer a wider range of 


adaptability than is generally commanded 


by the complete milling machine 


The attachment is made in two sizes 


swinging, respectively, 14 inches and 16 
inches, and geared 24 to 1 and 28 to 1 
Mhe Adams Company, Dubuque, Ia., ar 


manulacturers 


thie 


The Expression of Arithmetical Rules 
by Algebraic Formulas. 


In Three Parts. Part Il. 


The 


article have 


illustrations given in the previous 


shown the meaning and th 


method of using formulas Phe list of 


signs given is, however, not yet 


com 


plete, as there other arithmetical 


are 


operations beside addition. subtraction. 


multiplication and division, and for these 
additional operations we need additional 
signs. Thus, numbers have to be squared, 
cubed, etc. So far, it has always been 
stated that the operations indicated were 
to the 


letters 


performed 
the 


be on quantities re 


presented by This is al 


ways true, no matter what the operation 
may be, but to be always stating it leads 
to clumsy language. It is, therefore, 


customary to speak of 4 & ) as though 


«a and } were actually multiplied together; 


and in the same as though 


‘ 
way of -: 
a 


were actually divided by ¢. This is an 


abbreviation of language which will here 


aiter be used; but it is always to be undet 
stood that it is impossible to actually pet 
form the operations upon the letters, and 


that the operation upon the quantities 
represented is what is meant 

The operations of squaring and cub 
ing are indicated by small figures placed 


above and to the right of the letter stand 


the number to be squared ( 


Thus, « 


ne tor 


. 
cubed indicates that @ is to be 
squared (that is, that the quantity repre 

8 
sented by @ is to be squared); @ indicates 
i 


that @ is to be cubed; @ indicates that @ 


is to be raised to the fourth power, and 
so on tor all powers 

\ small figure so used is called an “ex 
ponent.” It applic only to the lette1 
to which it is attached. Thus, @ 0? indi 


cates that @ is to be squared and _ the 


iplied by }, and @ 6 in 


juare to be mult 
dicates that ) is to be squared and the 
square multiplied by ¢. It does not indi 


both letters to be squared 


would indicate that both @ and are 
to be squared and the squares are to be 
then multiplied together; @ +06 would 
would show that ¢ and 0) were to be 
squared and thi res then added to 


ut ther 


the sum squat 


(a + b) a vill be more fully exp 
, 


under the parently 


Numbers 


and cubed, but square an 


have not only to be squared 


ts have 


> TOC 


to be extracted. Roots expressed by 


the placed over the quantity otf 


The 


sign y 


which the root is required. sign 


alone indicates square root, y indicates 


‘ ; 
cube root, and y indicates the fourth root. 


1 
ce 


Thus, Ya@ i ates that the root 


square 


of a is to be taken, and y @ shows that the 
cube root of 46 is required. The root sign 
applies to everything below it, no matter 


how complicated it may be, and the find- 


the root is the last operation to be 


Ing ot 


performed. Thus, y 2a 45* shows that 


4is to be squared and added to 2 a, and 
the cube root of the result is to be ex- 
tracted. It does not mean that the cube 
root is to be taken of 2 a and then be 


added to the cube root of 6*. If that oper- 


ation were required, it would be written 
\ 2a+y b*, 

Roots are also expressed by a fractional 

exponent. Thus, instead of Va we may 


1 i ° 
write a ?, and instead of VY ? we may write 


6%, This is particularly convenient when 
any quantity is to be raised to a power 
be taken. 


and a root of the power is to 


Thus, a ® indicates that a is to be squared 
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and the cube root is to be found of the 


square; a@* has the same meaning as 


\ a®. Similarly, we might write a ~, which 
is thesame as ¥a*. In any such fractional 
exponent, it is only to be remembered that 
the numerator represents the power and 
the denominator the root. A numerical 
example will render the use of the frac- 
tional exponent clearer. Thus, required 
the value of 42: It is immaterial whether 
the power or the root *be found first, as the 
result will be the either case. 
Thus, finding the power first, we have 
4° 4X 4X 4 = 64, and the square root 
of 64is 8. Or, finding the root first, the 
square root of 4 is 2, and the cube of 2 is 
2xX2xX2=8. This numerical illustra- 
tion will also serve to show the identity 
of meaning of the different root signs. 


same in 


rt’ . 8B. 
Thus, as has been said, 42 is the same 


thing as y/4*; for, as will be seen, 
y 4° V4X%4X 4 y 64 8, as was 


found before. 

There is one other sign used in algebra 
for which there is nothing to correspond 
in arithmetic, namely, the parenthesis, 
which is used to show that all the quanti- 
ties within it are to be treated together 
as one. It is in this respect like the root 
sign which applies to all below it. The 
root sign, however, applies to roots only; 
parenthesis may apply to any 
Thus, if we 


while the 
operation, roots included. 


° 


write (@ +b) , the meaning is that @ and 
b are to be added together and the result 
is then to be squared. In the same way, 
(a +. b) & (e—d) shows that @ is to be 
added to 0 and d is to be subtracted from 
c, and that these results are to be then 
multiplied together. Roots of complicated 
expressions may be indicated by the pa- 
renthesis and fractional exponent. Thus, 
1 


oN2 
(« } °) shows that @ is to be divided by c, 


the result to be added to @, and the 
square root to be then taken of the result. 
b\3 
[his expression, (« + ) ’ has the same 
td 
, b 
meaning as V +. -. In the same way, 
2 
meaning as 


(a + 6)§ has the 


V (a+ 6)?*, 


same 


If the reader will compare the brevity 
of these various algebraic expressions 
with the words which are required to say 
the same thing in arithmetical language, 
he will see illustrated again the advantages 
which were given at the start as belong- 
ing to algebraic formulas; and he should 
remember that the expressions treated 
are all comparatively simple, and that the 


advantage grows rapidly as the more 
complicated expressions are used. 
Brackets | ], and braces { | are 


used in place of the parenthesis, and have 
The 


is also used occasionally. 


vinculum, or 
Thus, 


the same 


bar, 


meaning. 
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a+ has the same meaning as (a + 4)? 
Note that the multiplication sign may be 


omitted between parentheses, the same as 


between letters, but not between bars. 
Thus, we might write (@ + b) (e—d) in- 
stead of (a+) x (¢c — d@), but we could not 


write a+ 6 c—d insteadof a+ 6x ce—d. 

I!ustrations of the foregoing principles 
may Mr. Mason’s series on 
‘* Electrotechnics.” Thus, take the first 
simple equation of his Article VI of last 


be found in 


’ 


week, namely : 
MM 
A R 
in which 
N=the magnetic flux ; 
J=the magneto-motive force ; 
R=the magnetic reluctance. 

This formula simply tells us that to 
find the magnetic flux we must divide the 
magneto-motive force by the magnetic re- 
luctance. It so happens, however, that 
neither the magneto-motive force nor the 
reluctance are things given directly. In 
other words, we need a formula for each, 
which he proceeds to develop. Now, he 
might first work out the value of M by 
its formula, and then the value of R by 
its formula; place these values in place 
of M and R in the above formula, and 
then, by dividing one by the other, ob- 
tain R. Such a plan would require three 
formulas. -Instead of doing this, he, in 
this week’s paper, puts the second half of 
the formula which gives the value of M 
in place of M, and the second half of the 
formula which gives the value of # in 
place of R. The result is a formula for V 
in which M and R do not appear; but in 
their places are expressions which are 
equal to M and R, respectively. The re- 
sult is to give a formula from which 
can be found directly, instead of first 
finding M, then R, and then dividing one 
by the other. 

This process of placing the value of a 
quantity in place of it—either its value in 
figures or its value as expressed by other 
letters—is called “substitution,” and is 
very frequently employed in algebraic 
work. 

At the beginning of his article of this 
week, Mr. Mason shows that 

w= 6.267 C S 
Having found a value for 17, Mr. Mason 
proceeds next to take up the case of A; 
and, by comparison with a simple electric 
circuit, he shows that for a simple magnetic 
circuit 

/ 
pr 
which means that to find A we must divide 
the length of the path by the product of 
the area of the path and the permeability 
of the material. The magnetic circuit in a 
dynamo is not, however, a simple ring of 
one substance ; but, as shown by him, is 


R: = 


usually composed of three parts ;— the 
magnet core, the two air gaps and the 
armature—and this same formula 


, / 
. Au 
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is true for each part. It might in fact be 
applied as it stands, to each part sepa- 
rately, giving their reluctances separately. 
These separate reluctances added _to- 
gether would then give the reluctance of 
the entire circuit. 
Instead of following this plan, Mr. 
Mason prefers to indicate the addition by 
signs, and so obtain at once a formula for 
the reluctance of a circuit composed of 
several substances. To do this, it is only 
necessary to have a letter stand for each of 
the three reluctances, lengths, areas and 
permeabilities. Instead of 
tirely different set of letters for core, air 
and armature, he says let 

R,=—the reluctance of the magnet ; 
7, =the length of the magnet ; 
A ,=the area of the magnet ; 
j4, =the permeability of the iron of which 
the magnet is made ; 
then we have 


using an en- 


R, 7 
411 fi 
In the same way, he says, let 
R,=the reluctance of the armature ; 
/,=the length of the armature (in the 
direction which the lines of force 
take) ; 
A,=the area of cross-section of the 
armature ; 
f4g=the permeability of the material of 
which the armature is made ; 
then, as before, 
Rs fs 
~  Agfls 
In precisely the same way, he lets &;, 
/,, 4d, and jy, stand for these properties and 
dimensions of air of which the air gap is 
composed ; from which 
the reluctance of one air gap- : 
A 3 hls 
But there are two air gaps in a dynamo— 
one each side the armature—and to get 
the reluctance of both we must multiply by 
2, giving 
al. 
A 3/43 
But he has previously stated that the per- 
meability of air is taken as the standard 
and is made unity; and yj, being equal to 
I, we may so write it, or 


» 
Rs 


which is the same as 
, te 

Rs 
As 


Small figures placed below and to the 
right of letters in this way are called ‘‘sub- 
scripts.” Unlike exponents, they do not 
indicate that any operation is to be per- 
formed on the quantity represented by the 
letters. They simply indicate different 
values of the quantity for which the letter 
without the subscript stands. It is ob- 
viously easier for the mind to keep track 
of the meaning of such expressions, than 
of an entirely different set of letters for 
core, armature and air gap. 

The total reluctance of the whole circuit 
is equal to the sum of these three reluct- 


ances. That is. 
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Total R= R,+R4+ R, 
Mr. Mason 


Wand R&R; 
in place of J/ and XK, giving 


has thus found a value for 
and these values he 
as his tinal 
value for .V, 

\ M ras7 Cc S 

c R # ‘a 2 i 


—+ 


Ay the As tts Aa 
This formula looks a little fearsome; 


but don’t be frightened. There are no 
signs in it which have not been explained; 
there are simply more of them than pre- 
vious formulas have had. To begin with, 
that the the 


fraction is the one opposite the sign of 


we note dividing line of 
equality. The numerator is plain enough, 
namely, 1.257 C S. The denominator is 
composed of three fractions added to- 
gether, and that is all there is of it. In 
Ay fl 


As tts ¢, and A, would be put in their 


solving a problem, the values of /, 
/, 
stead, giving numerical fractions; which 
fractions would then be added together, 
giving in simple figures the numerical 
value of the denominator. In the same 
the numerical of C and 8 
would be put in their stead, and the value 
the numerator and the 
latter divided by the former would give 
the numerical value of X. 


way, values 


of determined; 


There could be no better example than 
this of the value of algebra. This formula 
is compact, and expresses itself to the 
understanding at The 
“American Machinist’ declines to spare 
the space to express it as an arithmetical 
rule; but if the reader is still a skeptic, 
let him try it for himself and be con- 
vinced. 


eye and once. 


C. K. JACKSON. 


A New Automatic Sprinkler System. 





The automatic sprinkler as a precau- 


tion against fire in manufacturing and 
other establishments is now widely in- 
stalled and a variety of devices are em- 
ployed. It been found to de- 


cidedly objectionable, for a number of 


has be 
reasons, to keep the entire pipe system 
filled 


ready to be discharged. 


with water under pressure and 
Leaking, cor- 
rosion, and the choking up by sediment- 
ary deposits, have led to the adoption of 
other arrangements. 

In the 
the pipes 


pressed air; while the water is connected 


apparatus illustrated herewith, 


are normally filled with com- 


with the system, and is automatically re- 


leased by the release of the air, or a re- 


duction of its pressure. The invention 
comprises two distinct devices, the oper- 
ation of each of which may be easily 
understood upon reference to the draw- 
ings. Figs. 1 and 2 show the sprinkler 
head. It is well understood that these 


heads are placed throughout a_ building 
wherever it is thought that they will do 
1 and the heat 


the most good in case of fire; 


of an incipient fire is expected to cause 


AMERICAN MACHINIST 


one or more of them to automatically dis 


charge the water that is provided under 


constant pressure for the purpose. A 
glass or porcelain ph or stopper is 
placed in or upon the end of the pipe 
and is held in place with sufticient forces 

re 

pps 
Pig. i K f . 

| = 


C 
= 


NEW SPRINKLER HEAD. 


Sc 








uretat 


to withstand the air pressure within the 
pipe, by means of the two short, straight 
arms, which, turn, to 
the two flexible strips, and these are held 


in are connected 
down by two hooks, the outer ends of 
which are secured by an easily’ fusible 


Upon the melting of the solder 


solder. 











11-187 
‘ t] | 
r pip B +] 
t i 
water be pipe by the 
valve ¢ l] ( te wit 
mic ; 
pl : l 
‘ the va t thre 
hel] ] t] ‘ 
pipe ¢ t t 
water pressure and st be able to hold 
the valve ¢ \ vertical cylinder 
F’ and piston @ a1 o provided, the 
piston being exposed to the au 
pressure over its whole lower surface; 


while the upper surface is exposed to the 


11 


water pressure only at a small area where 
pipe enters the cylin 
forming a seat at that 
f the Pet 


in both cylinders for 


the end of the wate1 


der, a small gasket 


for the face « 


point piston. 


cocks ar¢ provided 
the discharge of the air that may leak by 
the pistons. 

Now, if a 
the 
in action, reducing the pressure in the air 


fire should occur, and any 


one of automatic sprinklers be put 


yipe, the small piston @ would descend, 
Pl ] 


and the water would immediately enter 


the upper end of the cylinder F and flow 


from there into the large horizontal cyl 


inder F, against the piston D, overcom 


ing the air pressure upon the other side 


of it and withdrawing the valve ©, allow 


} 


ing the water to flow into the main pipe 


with full pressure and volume and to dis 


djp Passodduog 




















pe 
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VALVE MECHANISM 
which secures either hook, the plug or 
cap is immediately released, the air in 
the pipe begins to escape, causing the 
pressure to fall, and this at once allows 





C 
= B 
—_—— ae « 
oj RAI 
‘ll L— - 
OT 
~ LN —— 
f + | Pipe g 
™ G 1 = 
Piston il “ 
= y) 
|) aaa 
AI 
=> 
ty Fig. 3 
E 
FOR FIRE SPRINKLER 
charge through any of the sprinklers 
that might be open 
Aftet fire, the apparatus is reset by 
first shutting off the water supply and 
draining the pipe, thus holding up the 


the water to rush into the pipe and dis- 


charge, as intended, for extinguishing 
the fire. 
Fig. 3 shows the arrangement for re 


the This 
single apparatus for the whole plant, and 


leasing water. comprises a 


placed upon the air pipe at its largest 


part, or before any branches are led away 


yiston G until the air pressure is restored, 
I 


when the piston will be held up as before; 


while the air pressure will also move the 


yiston D and close the valve C, when the 
I 


water may again be turned on 
The apparatu t ivention of Mr 
j. G. Westb O bu N. \ 
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ELECTRICAL MACHINERY. 


Electric Driving at the Works of Wm. 
Wharton, Jr. & Co., Inc., Phila- 
delphia, Pa. 

When inquiring into the reasons which 
have led to the 
driving in different shops, one is struck 


introduction of electric 


with the fact that the controlling reason 





tracks. All such parts of track as cross- 


ings, curves, etc., are put together before 
shipment in the positions which they will 
eccupy when in their final places, and are 
then marked so as to be readily reassem 
This, 


area, 


bled when permanently put down. 


of course, involves a large yard 


about which the buildings are grouped 


es 


« 
- 
ee 


{ 


i 






Vane 





ELECTRICALLY-DRIVEN COLD SAW. 


is usually new with and peculiar to each 
shop. \t the 
Works, whose electric plant was recently 


Baldwin Locomotive 
described in these columns, it will be re- 
that the 
for the change was the desire to get belts 


membered controlling motive 
and countershafts out of the way, and so 


permit the introduction of traveling 


cranes. In the works now under discus 
sion this motive has applied, but in a 
The chief considera- 
tion fact that the 


when laid out to suit the ground and the 


minor degree only. 
here was the works, 
work to be done, had to be so arranged 
that distribution of power by shafts and 
The 


works, as they stand, are perhaps the 


belts would have been very difficult. 


most marked instance to date of a ma 
chine shop, apart from the electric manu- 
facturing shops, laid out with electric dis- 
tribution as the key to the arrangement, 
and with the old bridge of shafting and 
belting largely burned behind the de- 
signer when the existing arrangement of 
fur- 


buildings was decided upon. One 


ther point in favor of the electric arrange- 
ment was, that the absence of belts would 


facilitate the handling of long pieces, 
such as rails, in the machine shop. 
The 


present is permanent way for street rail- 


chief product of the works at 


ways of all kinds—horse, cable and elec- 


tric—frogs, switches, crossings, curves, 


etc.; in fact all parts of street railway 





ELECTRICALLY-DRIVEN 


in a manner which would be very awk- 
ward to connect with shafting, and which 
would involve a relatively large amount 
of connecting shafting. 

Before the reconstruction of the works, 
which was completed about a year ago, 
the open yard occupied one end of the 
rear of this, 


grounds. Standing in the 





and in the center laterally, was the engine 
house, from which extended a transverse 
shaft 280 feet long. At one end from this 
shaft, and driven irom it, was the foundry, 
was the pattern 


When the recon- 


while at the other end 
and the machine shop. 

struction of the works was entered upon, 
it was decided to place the machine shop 
across the end of what had formerly been 
the open yard, and to connect by wings 
to the pattern shop, blacksmith shop and 
foundry, which were to be left standing— 
one of these wings forming the new power 
house. The old engine house was then 
to be torn down. It will be seen at once 
that the 
three 


reconstructed works were to 


iorm sides of a quadrangle—the 
machine shop forming one end, with the 
foundry in one wing, and the power 
house, blacksmith shop and pattern shop 
and with a considerable 


in the other, 


length of connecting building between 
foundry and machine shop in one wing, 
and between pattern shop and machine 
shop in the other. The space within the 
quadrangle forms the open yard for erect- 
ing purposes, the size of this yard being 
about 200 x 350 feet. 

While electric transmission was deter- 
mined upon to a great extent, confidence 
in the new method was not sufficient to 
depend upon it absolutely, and emergency 
arrangements were introduced by which 


the works can be kept in motion should 





PLANER. 
the electric machinery fail. In carrying 
out this idea, a belt-driven line shaft was 
put through the machine shop for driv- 
ing the smaller tools; and the electrically- 
driven tools were so disposed that, in case 
of break-down of the electric apparatus, 
tools could be connected 


these tempor- 


arily to the line shaft, although at the ex- 
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pense of interference with the crane by 


the necessary belts. To do this required 
the introduction of two shafts intermedi 


aie between the engine and the line shait, 
and two quarter-turn belts, these arrange 
by the 


the 


ments being necessitated quad 


rangular arrangement ol buildings 


[he original line shafts in foundry and 


ise 


] 
1} 


pattern shop were so cut off that, in c: 


of need, they could be driven from wit 


cut the buildings by means of portable 


engines, of which the business of the com 


TROLLEY 


AND CABLE FOR 
pany outside of the shops requires them 
to have several. These precautions have, 
however, so far proved unnecessary 

In the machine shop, all tools electri 
cally driven have individual motors; and 
the ones selected for such driving are those 
the 


those which, for other reasons, it is 


required to be served by crane, or 
de 
sirable to place beyond easy reach of the 
shaft The 


blowers 


machinery— 
all 
driven from a single motor, and the pat- 


line foundry 


rattlers, and elevators—are 


tern shop tools are likewise driven from 
one motor through a line shaft 
the electric 


A unique application of 





DRIVING 
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power, in addition to 


scribed, is to portable 
ng machinery 
apparent at once that in 
works, there must be 


aone in these 


siderable amount of drilling done in as 


iplish this, trolley 


the 


sembling | 


wires are strung across yard trots 


building to building and high overhead 


\ four-wh d trolley rests on each pai 
of these wires, from which hangs a cable 
which makes connections with the wire 





PORTABLE TOOLS 


through the trolley wheels. These cables 
length to reach among 
the 


There is thus provided an 


are of sufficient 


them every part of inclosed yard 
arrangement 
by which power is on tap, so to speak, 
this 


while at 


entire area of 200x 
the 


struction in any part of the yard; 


ever 350 Iteet, 
no ob 


the trol 


same time there is 
leys, when not in use, being drawn to one 
The 


portable drills and grinding machine are 


o1 other end of the overhead wires 


driven through flexible shafts from motors 


mounted on suitable trucks, by which 


they are readily taken to any part of the 


yard where they may be needed 


tools | t not thre 
il wetr ‘ T) 
. i 

W ‘ ? 4 
office ¢ e Ge ( \ 
be sec st { | tt 
motor sha ‘ to t 
driving t t 
belting w teve sp ct 
4) ‘ \ | | ] 
dividu to rt e plan 
W h the re the ot ec 
Sitate tii etentio the countet iit 
ind it belts 

It sl be underst 1, however, that 
these applications « motors, with the 
motor! sh t il exte » 1 i) the tool 
driving shait, do not comprise machines 
like lathes or boring mills, where the 


speed must be varied between wide limits 


Che applications referred machines 


in which a comparatively small range of 


speed is sufficient for the work Chis 
question tor a system tor driving tools 
which require a wide range of speeds is 
a very live one among electrical men 
Many schemes have been proposed and 
tried—some mechanical and some electri 
cal—but we believe that up to date, the 
most satisfactory plan is to retain the old 
time countershait and cone pulleys—the 
motor being driven at a constant speed 


and belted to the countershaft In order 


to avoid interference with 
the Baldwin Works 
carried upon brackets 


flat 


cranes, as at 
the countershafts are 


made of 


rr irames 


iron, and bolted to the tool being 


driven the countershaft being placed low 


and the belts be ing short 

The results of this system have been 
very satisfactory, and it is considered to 
be more desirable than belting and 
shafting could be under the same con 
ditions The only point which is not 


considered to be settled in favor of the 


new system is that of repairs; not that the 
results have been unfavorable in this re 
spect, for, on the contrary, they have been 
to date as satisfactory as any others, but it 


is considered that one year’s experience 


is too short to settle the matter posi 
tively 

One of the reaso vhy storage batter 
ies are more successful in Europe than 
here is, curiously enough, the small ex 
tent to which motors are used there, 
ne irly the entire current being used oT 


The result is that the load dur 


lighting 


ing daylight is very small, and the batter 
ies can supply it \s the batteries re 
quire but a small amount of attention, 
the length of the small load results in 
saving a shift of men. In this country 
the motor load occupies the daylight 
hours, and the current required during 


daylight is so large as to require the 


operation of the machinery and the pres 
ence of attendants, and so renders it im 


practicable to save a shift of men 
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Electrotechnics—VIlI. 


The Principles of Electricity for Practical Men. 


BY FRANK 5S. MASON. 


A unit pole (C. G. 5. system) has been 
defined, and has been found to have 42 
lines of force radiating from it. ‘This is 
equivalent to saying that for a unit pole 
the magnetic flux 1s equal to 

N = 4nlines of force. 

A unit current (C. G. S. system) flowing 
through one turn of a spiral will produce a 
magnetic flux, through a unit resistance, 
of 42 lines. which is the equivalent of a 
unit pole. That is, one C, G, S, unit of cur- 
rent flowing through one turn has a mag- 
neto-motive force equal to 4,, or for such a 
current 

M = 4n 

But as has been noted the ampere or 
practical unit of current is but one-tenth 
as great as the C. G. S. unit of current ; 
hence one ampere turn has a magneto-mo- 
tive force but one-tenthas great asaC.G.S. 
unit of current turn, or 47 divided by ro. 
This statement being reduced to an equa- 
tion becomes // ~ 

We note that we have here three numeri- 
cal quantities 4, 10 and 7, the latter mean- 
ing here, as it always does, the ratio of 
the to the 
circle, namely, 3.1416. 

In other words 


| ead 


diameter circumference of a 


1.257 (7) 
which is the magneto-motive force of one 
ampere turn, that is one turn of a conduc- 
tor carrying a current of one ampere, or 
an equivalent; as ten turns of a spiral 
carrying a current of one-tenth of an 
ampere, or say one thousand turns carry- 
ing a current of one-thousandth of an 
ampere, 

But we do not always have just one am- 
pere turn or an exact equivalent therefor, 
in our spiral. The spiral may have any 
number of turns. So also with the electric 


current. Its amount may vary through 


a wide Hence a complete rule 


for calculating the magneto-motive force 


range. 


of a given spiral must include the cur- 
rent and the number of turns. 

Let C = the current in amperes. 
Let S 
Then since we have 


the number of turns in the spiral. 
found for one am- 
pere turn 
M I 
we have for any number of ampere turns 
M son9 C'S (8) 
Let us assume a bobbin for an electro- 
and 


257 


magnet having fourteen hundred 


ninety turns, and conveying a current of 


three-tenths of one ampere. What is the 


magneto-motive force? Substitute these 
values for Cand S and we have 
M = 1.257 X .3 X 1490 = 561.879 
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showing the application of equation (8) to a 
particular case the symbols being replaced 
by the actual figures. 

20. THE MAGNETIC RELUCTANCE 
symbolized by # includes the specific per- 
meability of the conducting medium, cor- 
responding to conductivity of an electric 
conductor, which varies from a trifle less 
than one (air, as noted, being taken as 
unity), to as high as two thousand for the 
best grades of soft iron, such as Swedish 
Also it take into 
account the length and area of the con- 
ducting path, and if the path includes air 
gaps and joints, these also must appear in 


and Lowmoor. must 


the expression. 

In a simple electric circuit the total re- 
sistance varies directly as the length, and 
as the factor of resistance for the material, 
and inversely as the area of cross section. 
Instead of multiplying by the factor of re- 
sistance, the result will be same if we di- 
vide by the factor of conductivity, or spe- 
cific conductivity as it is called, the conduc- 
tivity being the reciprocal of the resistance. 
To illustrate, the result is the same whether 
we multiply 4 by %, or divide 4 by 2. In 
the same way we may divide by the con- 
ductivity, and obtain the same result as in 
multiplying by the resistance. ‘That is if 

/ = length of an electric circuit, 

A area of section of conductor, 
iM = specific conductivity of the material, 
we may write F 

4 
AM 

In like manner the total magnetic reluct- 
ance varies directly as the length and in- 


Resistance of the whole circuit 


versely as the area, and the magnetic per- 
meability, or relative capacity for con- 
ducting lines of forte possessed by the 
material comprising, the magnetic: path. 
Hence we have for a simple magnetic 
circuit, A’ - : 
Ay (9) 

in which 

/ length, 

A area, 

KM permeability. 

21. RETURNING NOW TO. THE 
LAW of the magnetic circuit and substi- 
tuting, 1n our original simple equation 
(6, $18), the equivalent of 17 (8,19) and X 
(9, $20), we have 

N= R “7 (10) 
A 

As written, this formula would apply to 
a solenoid without core as Fig. 12, $12, in 
which case 4, would be equal tor. Or it 
would apply to a simple ring magnet as in 
Fig. 23, $16, y« being replaced by its value 
for the material of 

The magnetic circuit is not 
That is it consists of sev- 


the core. 

however 
usually simple. 
eral parts. For example, if the magnet 
were such as is illustrated in Fig. 21, $16, 
account must be taken of the length, area 
and conductivity of the core, the armature 


and the air gaps separately. 
In fact, the magnetic circuit is normally 
composed of atleast three parts. First, the 
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field coil core ; second, the air gaps between 
field pole pieces and armature, and third, 
the armature. To the reluctance 
of the whole circuit, we must add the re- 


obtain 


luctances of these three parts together. 
The above formula for the reluctances 
(9 § 20) may be applied to each of the three 
parts, each application giving the reluct- 
ance for the part to which it is applied, 
and the sum of the three reluctances will 
give the total reluctance of the circuit. 
This may all be expressed in the formula, 


as follows : 


R, = reluctance of core, 

‘ length of core, 

A, = area of core, 

M, = permeability of core, 


R, = reluctance of armature, 
/, = length of armature, 


A, = area of armature, 

MM, = permeability of armature, 

R, = reluctance of the two air gaps, 
/, = length of one air gap, 

A, = area of one air gap, 


dM, = permeability of air. 
Then we have 


i= f 
‘.= 1 
“ty fy 
S ni:ehe 
‘ Ag fg 
R.= 2, _ (because there are 
3 A, Ms two air gaps.) 


Now, the total reluctance of the whole 
circuit which we have cailed 2, is equal to 
the sum of #, A, and Rs ; tat is, 

R=k,+ R34 #4; 
5 ee ls 2 
a Ay hy T A% Ms 4, 
We have already found that 
7 p.as7 Cds 


Ls 
3 [ls 


Now, since 
: J 
N = -~ (6 §18) 
Rr 3 
we have by placing these values of .J/ and 
FR in their stead 


A PO beat? A, 


Ay fr 4s fle © As ts 


or since, as we have seem, 7, I we may 


omit it and write 


: mras7 iC S 
N= —— 
f : ls 2/, 
Ay ti Ag fy Ay (11) 


from which, 1f- we have given the amperes 
of current and the number of turns of the 
coil, together with the length, area of cross 
section and permeability of field core, arm- 
ature and air gaps, we may calculate the 
value of .V, that is the number of lines of 
force produced by the current. 


Two surprising facts brought out in a 
paper recently read before the American 
Institute of Electrical Engineers by Mr. 
Frank J. 


was that there are more elevators 


Sprague, on “Electric Eleva- 
tors,” 
than street cars in New York City, and 
that more people are carried vertically 
than horizontally. These facts show the 
extent of the elevator industry and the 


field for the electric elevator. 
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The Present Development and Future 
Possibilities of Electricity. 


In Two Parts. —Part I. 


BY WM. BAXTER, JR. 


The last fifty years of the nineteenth 


century will be noted in history as an 
epoch of great scientific development; not 
only on account of the many discoveries 
that have been made, but, also, because 
of the numerous ways in which these dis 
coveries, as well as those of the past, have 
been utilized for the benefit of mankind. 
Whether these fifty years will stand out 
development, 


as the period of greatest 


only time can tell. Certain it is, how- 
ever, that they will at least mark the be- 
ginning of an era of great progress in the 
practical application of the principles and 
phenomena of nature made known by 
scientific investigation. Whether the next 
fiity years will be as prolific in brilliant 

half 
predicted with 


achievements as the century now 


ending, cannot be cer 
tainty; but, from what we know of the 
laws of nature, we must consider it prob- 
able that the future will be characterized 
not so much by great discoveries as by 
the extensive application of the knowl 
edge already acquired. 

Among the causes that have contribu- 
ted to the 
electricity is a leading one; 


progress of the present age, 
and the object 
of this article will be to show what has 


been done in this field, what we know of 


the laws and principles of the science, 
and thereby to show what we may rea- 
sonably expect in the future, and what 
-bearing this work may have upon the 


value and usefulness of present devices. 
The telegraph and telephone will not 
be considered, as any improvements that 
may be made in these lines cannot pos 
sibly revolutionize the affairs of the world, 
and would really be 
to the 


these devices than to the general public 


of more importance 


large corporations controlling 
The aim will be to show the present de- 
velopment of the electric light and power 
industry, and the effect of future improve- 
ments or discoveries in this field on plants 
and machinery now in use, or such as 
may be installed in the immediate future 

Great as has been the progress made in 
the application to industrial purposes of 
electrical machinery, it, no doubt, would 
have been greater if capitalists had not 
from making investments 


been deterred 


through fear that unexpected improve 


ments or inventions might be made that 


would render all existing apparatus value 
less. Then, too, the belief is very general 
among laymen, that we know very little 
about electricity, and electrical engineers 
are looked upon asa set of foolhardy men 
dark and trust to 


who strike out in the 


The fact that they are so largely 


luck. 
successful is not taken as proof that they 
understand the subject, but rather that the 
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Goddess of Fortune sees fit to smile upon 
them 

Whenever a group of men get together 
and begin to talk about electrical mat- 
ters, the conversation does not proceed 
many minutes betore someone will re 


mark that electricity is in its infat 


we are only on the threshold of the sub 
ject, and that really we do not even know 


the ABC 


be someone present versed in the subject, 


of the science. If there should 
and he should have the boldness to assert 
that electricity is not in its infancy, and 
d of not knowing the A B C ot 


11 
i} 


that, instea 
the science, we know all about it, and, in 
fact, know quite considerable about the 
X Y Z as well, he would probably be 
looked 


view their own knowledge through glasses 


upon as one of those men who 


of large magnifying power. 
It is not that 
run of men should believe that the world 


surprising the general 
knows next to nothing about electricity. 
Every one is inclined to form an opinion 
of what is known about 


any subject by 


what he knows about it himself; and as 
electricity is looked upon as an unfathom- 


able 


only natural that he should conclude that 


mystery by the average man, it is 
even those whose knowledge of the sub- 
ject is the most profound, know very little 
As a 
just as much about electricity as we do 
light heat. This 
may be looked upon with doubt, because, 


about it. matter of fact, we know 


about and statement 


when we are asked, What is electricity? 
we are compelled to say that we do not 
know. But do we know what heat and 
light The 
never thought about these things, and be- 


are? layman, perhaps, has 


lieves we do. In point of fact, however, 


we know nothing about the nature of 


light, heat or electricity; but we know 


what they will do, and the conditions un 


der which they act. We have opinions as 
to the nature of these forces, and thes 


opinions we call “theories.” 


It is not necessary to know what thes« 


forces are, either to utilize them at the 


] 
| 


termine in what way 


present time or to dk 

they may be applied in the future. If w 
know the effects they produce, and th 
exact conditions under which any given 


action takes place—in other words, if we 


1 


know their laws—we have at our com 


mand all the information required to en 


able us to handle them with as much ce1 


tainty as we could if we knew just what 


we know the 


- words, lil 


laws of electricity as well as we know tl 


laws of heat or light, we are on just as 


electrical 


designing 


firm ground whet 


machinery as we are when designing heat 


macl engines, for example 
designing 


inery steam 


Mistakes have been made in 


electrical machinery, but so have they in 


designing steam engines; and in neither 


case have the mistakes been made in con 


sequence of ignorance of the fundamental 


nature of the forces dealt with 


Everybody is familiar with most of the 


effects produced by heat and with some 


of those of « t tv: but ry Vv, 
side ot the eng ( @ ( 

tand th er wi thes 
« ects are \\ yY there T 

say that the « ween the know 

edge of the gen the engin 
ee! in relation I ( I it 
the former know something about the 
effects, but nothing about the conditio 

required to produce them; while the latter 


know all about these conditions, and are 


familiar with all the effects The layman 


knows that if a current of « 


d through a machine called a “mo 


passe 


i 


tor,” it 


but the 


will rotate and drive machinery; 


electrical engineer knows the 


conditions under which electric energy 
must be applied to this machine, to pro 
duce any required result. As the layman 


knows nothing about the conditions 1 

quired to produce a certain result, he will 
statement made in relation to 
possi 
the day may 


accept any 
within the limits of 
told that 


even a hundred times 


the subject as 
bility If he 1s 
come when ten, oO! 


as much power will be obtained from a 


given amount of electric energy as at the 
present time, he will very likely believe it 
this 
about 


Owing to lact, a great many men 


hesitate investing either in elec 


tric machinery or electric enterprises, as 


they fear that at any moment someone is 


liable to come forward with an invention 


that will rendet present devices prac 


1 j 


tically useless 


It seems worth while, therefore, to ask 


and endeavor to swer how much founda 


tion there is for these fears—in othe 


words, How well grounded is electrical 


practice, and how clearly can we see what 
is likely to be the course of future d 
elopments 

In the first plac hould be noted to 
how sm degree ew devik have 
superseded t | Line 
first ot t li t1 ol ¢ 
tricity to be re l » pr tice was the 
irc light. Folloy this « e the incan 
descent ht; but the latter did not supet 
ede the ) r. On the « y, it o 
cup | ne I t oO = the 
ilternat did ne uper 
sede the direct ‘ Its eff t was to 
render pr t ri¢ thie distribution ot 
electi light ove r dist ‘ but 
n its own field the direct current i t 
preterred. In the same \ the poly 
phas« ystem | opened up new possi 
bilities of achievement; but no one expects 
it to superss the syste that went be 
fore it 

So fat ( tric gv ate 1d motors 
are concerned, revolutionary improve 
ments seem simply impossible These 
nachines are nothing but converters ol 


energy—the generator being a converter 
of mechanical into electrical energy, and 
the motor a converter of electri into 


mechanical energy These conversions 
ire made at a | rang betwee bout 
7 and 20 per cent., according to the size 
of the machine; and it will be seen that 
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the margin for improvement in this direc 
tion is small. The direction in which 
improvements in machines of this class 
will be made, in the future, will be in the 


mechanical details; but even in this direc 
tion it will not be possible to make rey 
olutionary advances, as the design of 
the most modern machines has been cat 
ried to a high state of perfection. Al 
though improvements in design and con- 
struction may be made in the future, they 
will not be of so much value as to render 


machinery now in-use valueless—any 
more than the gradual improvement of 
the steam engine has rendered the older 
engines valueless. 

The development that we may expect 
in electric machinery will not be so much 
in the way of improvements on present 
apparatus, as in the adaptation of motors 
and generators to new uses and devices. 

The application of the electric motor 
is capable of wide extension beyond what 
has yet been done, which fact has been 
realized; and, as a result, some engineers 
become so the 
that the 


operation of all machinery in this way. 


have enthusiastic upon 


subject they have advocated 
That the arrangement would be beneficial 
in some cases, there can be no doubt, but 
that in others the results would be unsat- 
isfactory must be conceded by everyone 
familiar with the operation of machinery. 
Those who advocate this claim 
that the power required to run shafting 


and belting is so much greater than the 


system 


loss of energy in motors, that the saving 
in the coal bill would be an item of con- 
siderable plants of any 
that the 


expense and annoyance of keeping shaft- 


importance in 
magnitude. They also claim 
ing and belting in repair is much greater 
than the cost and trouble of maintaining 
This 


last claim is one that very few practical 


motors attached to each machine. 


men will be willing to admit. An electric 
motor, like all other machines, is liable 
to get out of order; and no matter how 
perfect it may be, it is evident that the 
trouble of taking care of a hundred ma- 
chines would be just one hundred times 
as great as for one. 

Shafting 
trouble on account of hot journals and 


and belting sometimes give 
loose lacings; but such troubles are so 
easily attended to, that they would not be 
considered as a factor that would play 
any part in determining the relative merits 
of the present method of driving machin- 
ery, and that involving the use of separ- 
ate motors for each machine. 

There is a large printing establishment 
in New York City that is now installing 
an extensive plant (consisting of printing 
presses and other machines used in the 
production of books), in which each 
machine is operated by its own motor. 
The this experiment will be 
watched with interest, as it will greatly 
help in, determining the merits of the 


result of 


system. 
No doubt, numerous plants will be in- 
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stalled in the next few years with ma- 


independent motors, 
that 


chines operated by 


but it is highly improbable this 
method will supersede shafting and belt 


ing. 
LETTERS FROM PRACTICAL MEN. 


Shear on Dies and Punches—Cracked 
in Hardening. 


Editor American Machinist: 

You know the press-makers are always 
preaching to us to put more shear on the 
dies, until we sometimes get tired of the 
sermon. I came across a case the other 
day that I thought would satisfy any of 
them, and I send you this for their espe- 
cial benefit: 

It was a gang die for bicycle sprockets, 
and was putting twelve 1,';-inch holes 


14-inch 


the toughest 
The 
die 2 
holder to 
the necessary strength, and room to put 
The 


through some. of 
steel | 


ordinary 


ever die 
gang 
cast-iron 


was an 
thick, 
give it 


saw. 
inches 
set in a 


on the and 


strippers 


set-gage. 





A PUNCH AND DIE. 


punches were set in a machine steel punch 
holder 1%-inches thick, and made some- 
from Mr. I. P. 
Richards’ well-known punches. The shear 


what after ideas stolen 
given the punches was so extraordinary 
that I the 


found to be a “camera” fiend) to make me 


induced treasurer (whom | 
a photograph of it, which I send you. The 
shortest punch was 1% inches long, and 
the longest 314 inches, thus giving a shear 
of 2 inches; and as the stroke of the press 
was only 2™% inches, the press-hand had 
to work sharp to get the blanks in and 
out of the press. The dies were used in 
a No. 3!% Farrel Co. press, not geared, 
and the sound of the scrap as it came from 
the die reminded me of the days when I 
slept in the shed chamber on a rainy 
night. 
with any ordinary shear on the punch, on 


It was impossible to do the work 


account of there not being power enough 
in the press; and after the change was 
made, it would go through the work like 
cheese. 

I think there is a good field for the 
press-makers in bicycle work if they will 
only bid for it; sprocket wheels both large 
and small can be punched, and, by re- 
punching, the teeth can be left as smooth 
as though milled. 

The cost of the I think, the 
greatest drawback, as a set of dies for a 


dies is, 
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20-tooth sprocket will cost $100 or more, 
but it does not take many wheels, at the 
present prices, to pay for a set. 
There is one piece of advice I would 
like to give to those intending to order 
work—lIt is an 
letters, 


kind of 
*Cordal’s” 


for that 


Irom 


a press 
extract one ol 
but it will bear repeating and remember- 
that is: 


will 


ing “Calculate how heavy a 


press you need for your heaviest 
work, then get it just twice as heavy;” 
and if you can get the makers to give you 
a steel casting, do so by all means, as it ts 
the best stuff I 


press body or die shoe, as it will stand 


ever saw to put into a 
any reasonable strain and does not crys- 
tallize under repeated blows as cast iron 
does. 

I want to see a power press fitted with 
ball or roller bearings, and if any of your 
readers have tried one, I wish you would 
works. If 
good thing, I will help push it along. 


send us word how it t is a 


I suppose all of us have to take more 


or less lessons in applied mechanics, 


not; they come 
them. I 


vy hether we want to or 
high, but we must have send 
you a photograph showing the last one I 
have just taken in hardening steel, hop- 
ing it may be the means of keeping some 
brother workmen out of the hole I got 
into. 

The die shown was made of the best of 
steel and was, of necessity, cut out thin 
in the center to receive a projection on 
the face of the cover to be punched. I 


took a large blank, because I wanted 
room to put on the stops and gages with- 
out crowding it up too close. The die 


was finished in good shape and sent into 
the “smith shop” to be hardened. ‘ 

The smith saw the blunder I had made, 
and tried to get me out of it by filling the 





HARDENING. 


CRACKED IN 


holes with fire-clay and being very care- 
But it 
no use; the die came out of the bath, as 
shown in the cut; the contraction of the 
steel around the outside of the die was 
too great for the web in the center, and 


ful in heating the steel. was of 


the result is well shown in the cut. 

I had a desire to say something bad, 
but had no one to put the blame upon; 
so went to work and made a new die from 
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as small a piece of steel as I could, and it 
came out all right. 

There are a great many of us who think 
we know it all, and it does us good to be 
brought up with a round turn, once in a 
while. 

LUCAS 


Giving Advice—Learning a Trade. 


Editor American Machinist: 

Quite recently I received a long and 
withal pleasant letter from a man I never 
whom I 
nothing, asking a question upon a sub 


“all 


Greek” except to those who had an in 


saw, and of know absolutely 


ject that I should suppose would be 
timate shop acquaintance with the writer 


of the letter 
the man who asked the question was ad- 


referred to. Furthermore, 
vised to do so by a man of whom I know 
Other 


experience of a similar nature, and some 


nothing except by reputation 


knowledge of the experience of others, 
leads to the belief that the practice—or its 
equivalent—of doing this is more com 
mon than would be supposed 
The questioner begins by the statement 
that he has worked—apprentice and jour- 
neyman machinist—for ten years, men- 
first-class 
Then 


he asks if he had better leave and take 


tioning the shop, which is a 


one, and the kind of work done. 


employment in another shop, where quite 
a different class of work is done 

Now, the 
knowledge whatsoever as to 


circumstances—no 
the 
capacity, ability, temperament and so on 


under 
man’s 


what answer can be given to such a 
question? 

Is not all the time given to answering, 
or trying to answer, wasted? 

I believe that the machinist is just 
about like other men—has his likes and 
dislikes just about the same, and to just 
about the He 
trade in which there are many and di- 
verse niches, into one of which one man 
may fit, while another should try another 
niche. No individual 
expect to fit all the niches. A man may 
be excellent at turning crank 
shafts, fitting heavy pistons, and the like, 
and yet be neither better nor worse ma- 
chinist than the man who would be just 


same extent. works at a 


single need ever 


heavy 


about useless on a piece that weighed 
more than a few pounds. 

I also believe that, in the instance of a 
boy starting in to learn the machinist 
trade, given 
than is given as to what particular class 
ot work he is likely to succeed best at; 
and that, if possible, he should start in 
at and stick to that. I believe this, be- 
cause, in a trade like that of the machin- 
ist, there is too much loss of time in try- 
ing to cover too much ground. There 
is some particular class of work in which 
he is naturally the most interested, and 
in that he is the most likely to succeed. 

I believe there 


more attention should be 


are thousands of men to 
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day planing and boring and drilling and 
turning pieces that weigh ten tons, who 
should have started at and kept at pieces 
that weigh ten pounds. It would have 
been better for their peace of mind and for 
their purses. Of course, the contrary of 


this is true. There is such a thing as 
natural inclination, and the most possible 
should be made of it. 

I do not wish to be understood as inti 
mating an opinion that a man should con- 
tinue at a branch of work when he finds 
it distasteful to him, and hence, generally, 
the 
should consider as carefully as 


unremunerative; but young man 
may be 
what is most likely to suit his inclination, 
and then push for it 


FRANK GLEASON 


Reamers Again. 


American Machinist: 


[ wish to supplement my 


Editor 


remarks 1 


your issue of January 16th, on the reamer 
stated that I 


materials, 


question. I there used oil 


in reaming all including cast 


added for this lat 





and should have 
ter, “if the reamer 


lt the 
too little 


was in good cutting 


condition.” reamer is. slightly 
stock for it to 


both 
the 


dull, or there is 


remove, or especially if these con 


ditions exist at once, reamer is in 
clined to stay in a cast-iron hole, and re 
to get 


it out. I generally bore the hole about 


quire some of the “elbow grease” 


¢y, inch smaller than the reamer, and allow 
about ,}, inch on sizes less than this. If 
a new rose reamer cuts too large, it may 
help matters somewhat to run the tight 
fit reamer through first, and the loose fit 
reamer afterwards; but don’t try this on 
cast iron. 

I should have further stated that I was 
indebted to Mr. James Walters for the 
plan of filing the teeth in a rose reamer, 
so as to make it look like a poor relation 
of the high-toned spiral fluted affair. 

WALTER GRIBBEN. 
Brooklyn, N.. ¥. 


Oil on Reamers and,Taps. 


Editor American Machinist: 
I am a 
paper for years, and seeing these articles 


subscriber of your valuable 
about oil on reamers and taps, I thought 
I would give my experience to those who 
may be benefited by it. 

I was born at city of Palermo, Italy, and 
served my time at Florio & Robbaltine’s 
Marine Works. 
Although at present I do not follow the 


and Stationary Engine 


machinist trade, yet I still retain a natural 
love for it. My experience on cast iron 
is to use tools dry for boring, turning 
and reaming with slow speed; and if the 
cast iron happens to be a hard piece, as 
it is sometimes, I would use spirits of tur- 
for reaming For 


pentine drilling or 


17-198 


tapping | always found it more advisable 


to use oil, especially wh u thre id 1s 
required 
r. LoCasto 

Marshall Cc» 
Editor American Machinist 

Please tell Mr. H. E. T. to use, in both 
cases, when reaming a hole in cast iron 
with a hand reamer, or when using a tap 
in same material, good strong soapsuds 
instead of oil 

Take about 1 pound of soap to 1 gallon 
of water, and boil it for about five min 
utes; then put in about pint of lard oil, 
and mix good while hot, and you will 
have a material which can be used in 
place of oil on wrought iron and with 
great advantage on cast iron, where oil 
can't be used 

CHA NEUMANN 
M« 1 | 

seattic \\ 
Editor American Machinist 

May I ask “J. T. G.,” in his article on 
Oil on Reame d Tap how it is 
possible for him to ream a hole (with the 
use of « or the e) i i piece of 
cast iror nd obtain 1 result hole 
smaller in diameter t tl met 
used? 

Allow me to add that good clean “lard 
oil” is considered the be or tapping 
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Case-Hardening. 


Editor American Machinist: 
A number of weeks ago there appeared 


in yout 


“ 


paper descriptions of ways to do 
case-hardening in a small way 
As the practice of case-hardening in a 


small way is somewhat different in our 
shop from that described by your corres 
pondent, and as it does not require any 
thing but a small box made from sheet 
iron about ,, to ,°; inch thick, burned bone 
and heat, perhaps you may consider it 
worth printing. 

We have a number of boxes §x5x5 
inches, and larger in proportion, into which 
we pack the work in the following man 
ner: First a layer of burnt bone about % 
to ¥% inch deep, then the parts, then an 
other layer of bone, and so on till the box 
is about three-quarters full; the rest of the 
box we fill up with bone which has been 
used. Next we ¢ xpose the box for about 


one to two hours to a cherry heat, taking 


care that the heat is uniform; then dump 


the contents of the box in cold water. 

We use a barrel, into which flows a 
stream of cold water; half-way down the 
barrel we suspend a sieve, coarse enough 
to let the bone fall through and by the 


hed the 
are entirely chilled. Care 
that the 


time the parts have rea sieve they 


hould be taken 


will not come in contact 


parts 
part 
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with air while being dumped; for if they 
do, it will destroy the color of the work. 
After the work has been dried, a coating 
of transparent lacquer will improve its 


appearance 


a 
Sub-Press Showing Wheel Die and 
Punch. 
Editor American Machinist: 

There has been considerable said of 
late in your paper regarding sub-presses, 
and quite a number of cuts have been 
shown. Most of them, however, only 

Cp, . J 
f 
—iwS | 
Ss 
< 
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The first cost of dies made in this way 
is quite high; but for fine, accurate work 
nothing can equal them. We think the 
drawing plain enough to explain itself; 
so that with the use of the letters and fig- 
ures which we have placed on the various 
parts, the reader can readily understand 
it. We however, that 
the pressure springs under shedder No: 


should mention, 
4 are not shown, as they are usually put 
the wherever 
space will permit: 

A—Body of sub-press. 

B—Babbitt shell. 

C—Plunger. 


in between screw heads 


Bs 











AON 


4 


Ww 





POA INNIS 


> 
NAMA 





CUNY 
bee 
s 


f. 





show a simple outside view of these valu- 
able tools, giving no idea how dies are 
fitted to them. course, 
very instructive, so far as they go. We 
thought perhaps it might be of some in- 
terest to your readers if someone would 
one of these 


These are, of 


show a sectional view of 
dies and punches fitted in place, showing 
the shedder or stripper, springs, screws 
and general details, just as they would 
appear in a working sub-press. Some 
of these dies are more complicated than 
others. 

The one we send you a drawing of is 
used for cutting clock wheels; this cuts 
the the for the 
arms at one stroke. The drawing shows 
a plain rim wheel, they are, however, 


outside rim and inside 


sometimes made to cut the gear teeth at 


the same time. The various parts of 
clocks, watches, time registers and many 
similar articles are punched with this 


class of dies. 


SUB-PRESS WITH DIE 
D—Pressure disk. 
EL—Top shedder spring. 
F’—Spring cap. 
G—Pressure screw. 
H—Punch holder. 
I—Shedder Pins. 
J—Shedder. 
K—Die for rim. 
L—Punches for arm space. 
N—sc x 15¢ thread screws. 
0- -Steady pin. 
M—Central-hole punch. 
P—Steel hook. 
Q—Nut to tighten shell. 
1. Base. 
2. Punch for rim. 
3. Core or ‘arm and hub punch and 
central-hole die. 
4. Bottom shedder. 
5. Shedder springs. 
6. Clamp ring. 
7. Clamp-ring screws. 
8. Shedder screws. 
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g. 5-16x 18 machine screws. 
10. Steady pins. 
11. Holes for scrap. 
THE STILES & FLADD PRESS CoO., 
Watertown, N. Y. F. C. Fladd, Supt. 


The Curvature of the Earth. 


Editor American Machinist: 

It seems that I have another leveling 
job on hand. In the “American Machin- 
ist” of January 30th, “Quirk” tries to get 
me plumb, and he shoves so hard that it 
seems to me that he has got himself con- 


askew. Under the circum- 


siderably 


stances no other result could beexpected, 
for while it is easy enough to knock me 





over when I stand alone—and easy 
enough, too, for me to pick myself up 
again, it is not so easy to knock me 


over when I have Trautwine behind me. 
as I happened to in this case. Traut- 
wine says: “The curvature of the earth 
is equal to very nearly 8 inches, or .667 
foot in one mile; and the 
square of the distance, being 4 times 8 
inches in 2 miles, 9 times 8 inches in 3 
etc. This is a very convenient 
rule, and, like any other tool, it is ser- 
viceable when properly used; and in the 
issue of December 5th I used it, as it 
was contemplated to be used in Traut- 
wine, for distances that come within the 
used it, 


increases as 


miles,” 


range of human vision. I too, 
correctly to show the fallacy of a previ- 
ous statement of the curvature of the 
earth which was likely to lead people 
astray. In the issue of December 26th 
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Mr. A. L. Newton 
misapplying the rule, by supposing a case 


showed one way oi 
in which the length of the tangent ex- 
ceeded the earth; and 
“Quirk’s” assumption of 4,000 miles is 
not much better, because there was evi- 


radius of the 


dently no intention of applying the rule 
to such distances. 


TECUMSEH SWIFT. 


Rolling Blueprints and Drawings. 


Editor American Machinist: 

The letter of Mr. Wm. L. Chase, in the 
“American Machinist,” January 3oth, 
about keeping blueprints rolled in tubes, 
gives me also courage to say a word in 
the same line; and it seems to be very 
proper to put in a little word of protest, 
if by so doing we may prevent anyone 
from being carried away by Mr. Randol’s 
enthusiastic Most of us 
have had more or less experience with 
rolled drawings at one time or another, 
and know what exasperating things they 
are; and many of us can remember the 


description. 


relief it has been to strike a place pro- 
vided with drawers, where all drawings 
could be and were kept perfectly flat, 
where there was no time occupied in 
either getting the drawing out or in put- 
ting it back, and where, above all, it 
would lie without holding or weighing, 
and the whole attention could be given 
to the inspection of the drawing or to any 
duty in connection with it. There 
be no doubt that drawings or tracings 
can also be kept in less space, if suitable 
shallow drawers are provided, than in 
rolls, especially where all the drawings 


can 


are made of established or standard sizes. 
This protest against the rolled drawings 
is not intended to discount any other por- 
tion of Mr. Randol’s description, nor of 
Mr. Carman’s devices described. 


TECUMSEH SWIFT. 


The Gates Drawing Room—Filing 
Tracings. 
Editor American Machinist: 

Does anyone know how and where Mr. 
Chase was “entertained” the evening be- 
fore he read the article on the Gates Iron 
Works’ drawing room, by Mr. Randol? 
I wonder who has been taking him to task 
for not filing his tracings in tubes. 

So far as Mr. Randol is concerned, he 


‘ 


was not “entertained,” as Mr. Chase puts 
it, so far as I am aware of. I furnished 
him with the drawings he wished, and did 
not see his article until it was published. 
Mr. Randol was, as have been all of our 
visitors, much pleased with our drawing 
room and methods, and has not bestowed 
them than 
dozens of others, who are as firmly wed- 
ded to Mr. Chase’s method of filing trac- 
ings as he himself appears to be. 

I think that if Mr. Chase would use but 


any higher praise on have 
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a small part of the wonderful patience and 
perseverance that he is so proud of having 


displayed in overcoming the “Pigs in 


Clover” and ‘“Fifteen’’ puzzles, and in 


“learning to ride a bicycle all alone” (all 
alone, mind you, and with two hands, too), 
he would be able to roll up a few “de- 


tached” tracings that he cannot be 
kept from 
place them in a 


diameter. At 


Says 


rolling themselves and 


up, 


tube of about 1%-inch 


least I should think he 
could, and not use more than the ordinary 
supply of hands either, especially as the 
horror he depicts is purely an imaginary 
one. The young man whose duty it is to 
get out and to replace the tracings has 
but “two hands’’—in fact, no one in our 
employ is allowed to bring but one pair 
of hands to the drawing room—and should 
I find a man whose recommendation as a 
draftsman was mainly that he could not 
roll up a few detached tracings with two 
hands and place them in a suitable tube 
14%4-inch diameter, I would certainly not 
employ him 

“fly- 


trap’ act in a very vivid and picturesque 


Mr. Chase depicts what he calls a 


manner, and it is a very good description 
of what might actually happen when trac- 
ings (of celluloid, for instance,) are spread 
out and insecurely held down by paper- 
weights, with the following exceptions, 
however: First, we do 


not require any 


paper-weights and have none. Second, 
the tracings do not roll off of the tables; 
and if they did they would not be soiled, 
as the floor is kept clean—strange as it 
roll 
themselves up they usually form a double 
roll, and won't roll off from anything; 
they will slide first. And fourth, my ex 
perience is that a flat sheet of tracing cloth 


may seem. Third, when tracings 


is about as difficult a thing to retain on an 


inclined surface as one’s perpendicular 


position sometimes is—well, when one is 
“learning to ride a bicycle all alone,” for 


With the 


Mr. Chase’s description is a good one. I 


instance. above exceptions, 


might add, however, that if our tracing 


cloth had sufficient “torque” to slip out 
from under a paper-weight, as described 
by Mr. Chase, 


out on an anvil, and, perforce, use drawers 


I would have them flattened 


to file them in. 

The benzine bath is applied mainly to 
cleanse tracings that have become soiled 
by being filed in drawers, under the old 
Rip Van Winkle system. 

I went through the drawer, shelf and 
portfolio system of filing tracings, in all 
of its contortions and “frills,” and I spent 
a great deal of money in the various re- 
finements of the same, and I am convinced 
that, for the readiness with which tracings 
may be found, their good condition and 
the compactness of the system (Mr. Chase 
and his pail of water and pebbles to the 
contrary, notwithstanding), the tube sys 
tem is superior to any I have ever tried, 
and has the advantage of low first cost. 

Again, Mr. Chase feels badly about that 


blueprint boy—poor fellow!—and he has 
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only two hands. The facts are, however, 
that the rolled tracings are in nowise more 


difficult to place in the blueprint frame 
than are those that have not been rolled. 
reminds the 


the 


A small sign in the vault 


poor “two-handed” boy who places 


tracings in their respective tubes every 


evening, to roll them the other way from 
that in which they were last rolled, and 
all the trouble that Mr. Chase seems to 
see vanishes 
C. L. CARMAN, 
Chief Draftsman. 


Gates Iron Works, Chicago, Ill 


Estimating Weight of Bar Iron. 


Editor American Machinist: 


I see going the rounds of some of the 


mining and mechanical papers, an easy 


way to find the weight of plates. As I 


have used a short way for some years to 


figure the approximate weight of bar 
iron, and as such method may or may 
not be generally known, I give it, believ- 


ing it to be especially useful to the black- 
smith and machinist in general, as also 
to rolling-mill men, in figuring the weight 


of billets to roll a given length of bar. 


For round bars, square the diameter 
by sixteenths. Thus, 1144 equals 20 six- 
teenths; then, 20 & 20 = 4.00 or 4 pounds 


weight in pounds and hundredths—per 
foot in length, less about 3 per cent 
And for 


the area in square sixteenths by 1.3, and 


square or flat bar, multiply 


the product will be nearly the weight in 


pounds and thousandths per foot in 
length. Thus, a flat bar “% X 2 inches 
equals 256 area in sixteenths; then, 
256 X 1.3 equals 3.328 pounds per foot, 
nearly. Or take 1 7-16 square, which 
equals 23 sixteenths per side; then, 
23 X 23 = 5290 X 1.3 = 6.877, weight per 


foot, nearly. 
W. VIGGERS. 


Durango, Mex 


The Third Triangle for the Drafts- 


man. 


Editor American Machinist: 
I am glad to note in your issue of 
February 6th, that Mr. Wm. Newton has 


third triangle to a 


certain extent, and I hope yet to see him 


“caught on” to the 


familiar with it, and more expert 
in its use. I do not think that he has yet 
found the best angles to use, but he has 
well If I had a 
25-degree angle on a triangle, and wanted 


think 


degrees 


mort 


certainly done very 


to get 4o degrees on a drawing, | 


I would do it by using the 25 


twice, making 50 degrees, and the re- 
mainder of the right angle would be the 
40 degrees required. It seems to me that 
this would be better than having to hold 
three triangles and a square all at once, 
as Mr. Newton tells us he had to do 


TECUMSEH SWIFT. 
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We wish to direct attention to the 
article on ““The Present Development and 
Future Possibilities of Electricity,” in 
another column. 

This will be found to be a comprehensive 
statement of the outlook. The author is 
not one of those who are carried away 
with enthusiasm; but, on the contrary, 
he recognizes that electricity, like all 
other agents, has its limitations of use- 
fulness. He also points out with great 
clearness the extent of our knowledge of 
this agent, and shows on what firm 
ground the design and construction of 
electrical machinery rest. 


High Admission Requirements In 
Engineering Schools. 


Our remarks in another column re- 
garding the course in mechanical engi- 
neering at Lehigh University, will show 
our position regarding the prevailing re- 
quirements for admission at many schools 
of engineering. 

We regard the tendency toward exces- 
sive scholastic requirements for admis- 
sion as one of the most unfortunate of the 
present time connected with engineering 
education; and the subject is one which 
seems to justify further attention. 

Our objections to these requirements 
are due to the fact that their effect is to 
bar out those who have not been able to 
devote their entire time previous to enter- 
ing an engineering school, to school 
work; in other words, to bar out all who 
have spent any considerable portion of 
their time in the shops. 

High admission requirements are sup- 
posed to test the ability of the appli- 
cants, and to sift out those who are least 
capable of pursuing the course of study 
with profit. In point of fact, they do 


‘nothing of the kind. Instead of testing 


the abilities of the student, their real ef- 
fect is to test his opportunities, and to 
sift out those who by reason of location, 
occupation, or lack of means, have been 
denied access to the best preparatory 
schools. We do not for a moment im- 
agine this to be their object, but it is un- 
doubtedly their effect. The result is a 
new illustration, that “To him that hath 
shall be given, and from him that hath 
not shall be taken even that which he 
hath.” 

The usual explanation of their codrse 
by engineering faculties, is that the high 
requirements are necessary to keep down 
the number of applicants which otherwise 
would overwhelm the schools. Most of 
the schools admit the necessity for shop 
experience by providing for it in their 
school work. Now, if it is desired to 
keep down the number of applicants, how 
would it do to require them to have 
served an apprenticeship in a machine 
shop? We doubt not this would be still 
more effective than the present plan with 
a large number of the present class of ap- 
plicants. Or, if this is considered too 
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revolutionary, what is to prevent an ar- 
rangement by which previous shop ex- 
perience should offset some of the more 
advanced of the present requirements— 
the time which the present class of stu- 
dents devote to shop work being given 
by the new class to the preparatory stud- 
ies in which they would be deficient? 

In the old days, it was possible for one 
who had spent considerable time in the 
shops to still pass the then compara- 
tively modest examinations for admis- 
sion; and a good proportion of the stu- 
dents were of this class. If Professor 
Sweet (the most successful instructor in 
proportion to his opportunities that the 
engineering schools have seen) were 
asked, we do not doubt that he would 
testify that such students formed the very 
best timber he ever had whereof to make 
engineers. 

It should be noted that the course sug 
gested would assist in solving that othet 
and still greater problem—the, in fact, 
greatest problem in education, and one 
which we have always with us—namely, 
self-support by poor students. A stu 
dent in possession of a trade on entering 
college, could use his vacations profitably 
in providing himself with funds; and the 
policy outlined, if adopted, would give 
heart to many who can now see no 
means of educating themselves. 

It will be objected, of course, that the 
plan proposed would interfere with the 
curriculum, and introduce confusion in 
place of order. The average college 
professor is, of course, a worshipper of 
system as system; but the man of affairs 
knows that a system which interferes 
with results is, in fact, mere red tape, and 
should be treated with corresponding con- 
tempt. 

A conspicuous illustration of our re- 
marks is Cornell University, whose 
founder gave not only his fortune, but 
his life, in the belief that he was founding 
an institution for the benefit of the class 
from which he himself came, and _ for 
which we are here pleading. Moreover 
this institution is largely endowed with 
public funds, which would seem to in 
crease its obligations to the general pub 
lic. The entrance examinations could not 
be better if they were intended to exclude 
students from the shops, and so far from 
the founder’s plans being carried out, they 
have, in fact, been seemingly forgotten 
Cornell University to-day does little more 
than duplicate facilities for education 
which exist in ample degree without it 
It is naturally becoming more and more 
a school for the education of rich men’s 
sons; and testimony is not lacking that 
a spirit of aristocracy is springing up 
among its students, in place of the old 
spirit which illustrated democracy at its 
best. Meanwhile it aspires to the posi 
tion of a State University, the recognized 
head of the State system of instruction, 
and asks for more public money. Is it 
surprising that it does not get it? 
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Reliable Approximations versus Guess- 
work. 


Probably no two things can be so near 
and yet so far apart, can resemble each 
other so closely and yet be so different 
im their results and value, than guesswork 
on the one hand and approximate esti- 
mates or calculations upon the other. It 
is well enough to say that we should be 
sure of everything as we go along, and 
there are many who are ready to con- 
demn all approximations as valueless; and 
vet, as a matter of fact, most of our prog- 
ress is based upon approximate calcula- 
The exact certainties are almost 
entirely behind us. The steamers which 
ply between ports upon opposite sides of 
the Atlantic, with such precision and 
regularity that they can be called, and 
without much stretch of imagination are 
called, “ferryboats,” run entirely upon ap- 
proximate calculations, and never upon 
certainties. The captain or sailing mas- 
ter never knows at sea precisely where 
the vessel is, and when approaching port 
she may at any time be four or five miles 
north or south of the assumed course, and 
not as near as that in her calculated posi- 
tion east or west. While it is known that 
the precise location is uncertain, the 
limits of the uncertainty are also known, 
and with that knowledge the ship may be 
speeded with perfect confidence. The 
reckoning will certainly bring the ship 
within the range of recognizable lights or 
landmarks, and with that certainty and 
clear weather the ship is driven at full 
speed. When the fog settles down, the 
approximations, which were practically as 
good as certainties before, become worth- 
less at once; and then the ship, if run at all, 
is only run by guesswork, with a good 
probability of running ashore. 

The running of a machine shop is not 
so very different from this, and all me- 
chanical operations must be based more 
or less upon approximating calculations; 
and a necessary qualification of a suc- 
cessful mechanical manager would seem 
to be the ability to continually make ap- 
proximations of results that can be relied 
upon. 

We can easily give a couple of instances 
that will tell better what we mean. We 
have a job of pattern work that we want 
to get done—a rather intricate valve with 
several core boxes—and we happen to 
know a shop where a good job of pattern 
work can be depended upon every time. 


tions. 





We call around with our drawing, and 
ask for a price for the patterns; and when 
we call the next day, they tell us that they 
will do the job for twenty-seven dollars. 
Now, we happen to know a little about 
such things, and we know that the price 
is too high; so we tell them to go ahead 
and do the work by the day. The work 
is done all right, and the bill for it by the 
day is eighteen dollars. Now, if there 
had happened to be two shops, instead of 
this one, to which we could have sub- 
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mitted our drawings, and if the second 
one had made the price twenty dollars, 
they probably would have got the job, 
and the first certainly would not. A case 
came to our knowledge quite recently in 
which two shops gave prices upon ano- 
ther little job of pattern work, and the 
price quoted by the one shop was twenty- 
two dollars, while the figure of the other 
party was fifty-five 
which quoted the lower price is busy and 
prosperous, so that the presumption is 


dollars. The shop 


that it makes safe figures, or reliable ap- 
proximations; and, if so, then the other 
concern must run by guesswork, and if it 
should run aground who could wonder at 
it? We are figuring on another job—this 
time a machine job—and we go out into 
the shop and ask Bill Perkins, at the big 
planer, how long it will take to do all the 
planing on the frames, and Bill tells us 
that he can do it all in twenty-seven hours. 
We are lucky enough to get the job, and 
Bill’s actual time on the planing is twenty- 
six hours and a half, and we don’t put his 
estimate of the time required in the guess- 
work category. 

Out in the shop, and up in the office or 
the drawing-room, are fellows who can 
guess, and there are those who can esti- 
mate or compute with a tolerably close 
and reliable approximation. The terror 
of the concern is usually some old head 
which carries a great store of experience. 
by which he can check off and sit down on 
the work of the youngsters. Elaborate 
computations on the dimensions 
strength of parts, on power developed or 
other results to be obtained, on costs of 
materials and labor of construction, may 
all be knocked over in a minute as im- 
possible by a simple reference to some 
precedent of a score of years ago; and 
then a little investigation may show that 
some factor has been omitted in the oper- 
ation, and when that is applied wisdom 
and experience will accept the result. 


and 


This checking ability is one of the most 
important things in mechanical matters. 
Though it masquerade as guesswork, 
the result of it should be the 
of its worth, and appreciation belongs as 
much to it as to any other good work. 
The quick approximation by rough-and- 
ready methods is continually correcting 
the careful intricate 
tions, and the ability to accomplish a re- 
sult so valuable is proof enough that 
there is a sound basis of sure and accurate 
knowledge beneath it. To 


measure 


most and calcula- 


become ex- 
pert in it we must have a wide store of 
data, chiefly or largely in the memory, 
and a trained faculty of quick generaliza- 
tion. 
can aid us in these approximations are 
The much-abused 


The methods and appliances that 


never to be despised. 
slide rule is one of the most reliable guides 
in the world; and as it is quick in its con- 
hands, 
largely increase the amount of work ac- 
complished. It has no more to do with 
guesswork than has the finest micrometer. 


clusions, so it, in expert may 
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(32) J. W., Medora, IIl., asks: Are the 
ends of boiler tubes required to be heated 
when crimping, and is not the roller or 
spring the proper method? A.—Boiler 
tubes are cold when they are “expanded” 
into the tube sheet; they could not be kept 
hot. They should, however, be thor- 
oughly annealed. There are a number of 
good tube expanders in the market, and 
among them are the “roller” and the 
“spring.” 


(33) H. D. T., Rochester, N. Y., asks: 
1. Where and how should I apply for a 
marine engineer's license? A.—Apply to 
any local Inspector of Steam Vessels. 
There is one at Oswego and one at Buf- 
falo. To obtain a full engineer’s license, 
you must show one year’s actual service, 
either in the fire-room or as an assistant 
engineer. 2. Please give a rule for figur- 
ing the area of the air pump and con- 
denser for a steeple compound-condens- 
ing engine. A.—The air pump usually 
has one-sixteenth the capacity of the low 
pressure cylinder. Multiply the area of 
the piston in square inches by the stroke 
in inches and by the number of strokes 
per minute, and divide the product by 16 
multiplied by the number of strokes of 
pump per minute, and the result will be 
the required capacity of the pump in cubic 
inches. The same thing is stated by for 
mula like this: 


If the pump is a part of the engine, and 
makes the same number of strokes with it, 
that factor may, of course, be omitted. If 
the pump is single-acting, and is one-half 
the diameter and one-half the stroke, that 
will give it the required capacity. For a 
surface condenser, allow 2 square feet of 
cooling surface for each indicated horse- 
power. 


(34) A. H., Claremont, N. H., asks: By 
what rule can the average pressure upon 
the piston of a steam engine be found? 
For instance, suppose the pressure to be 
60 pounds per square inch, and cut off at 
half stroke, what will be the average pres- 
sure, and by what rule can it be found? 
A.—This question has been answered in 
various forms in these columns, but it is 
continually coming up, like the computa- 
tions for screw-cutting on the engine 
lathe. In the first place, the computation, 
as with nearly all computations relating to 
steam, must be based upon the absolute 
pressure of the steam, or the gage pres- 
sure with that of the atmosphere added. 
The gage pressure in this case being 60, 
and the atmospheric pressure being 14.7, 
the absolute pressure will be 60+ 14.7 

74.7. As the steam is cut off at half 
stroke, the ratio of expansion is 2; and we 
find in a table of hyperbolic logarithms, 
in some “Engineer's Pocke tbhook”’ or book 
of tables, the hyperbolic logarithm of 2, 
adding 1 to it; or in some tables, as in 
Hemenway’s book on the “Indicator,” the 


1 is added to the logarithm in the table. 
The hyperbolic logarithm for 2 we find 
to be 693; or adding 1 to it, we have 
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1.693; and this we multiply by the ab- 
solute steam pressure, which is 74.7: 
1.693 X 74.7 = 126.4671. 
We divide this by the ratio of expansion, 
126.46 —- 2 = 63.23. 

Then we subtract the atmospheric pres- 
sure from this, 63.23 — 14.7 = 48.53, and 
this is the mean or average pressure. This 
is the theoretical pressure, as generally 
computed; but the actual mean effective 
pressure will be somewhat different from 
this, as several things will affect it, such 
_as the cylinder clearance, condensation in 
the cylinder, sharpness of cut-off, exhaust 
opening, capacity of exhaust pipe, etc. 


(35) G. F., Philadelphia, Pa., writes: 
A lathe of ours, when running without 
back gear and on the slowest speed, turns 
200 revolutions per minute, the belt run- 
ning at a speed of 137% feet per minute. 
When running with back gears, on the 
fastest speed, the spindle again turns 200 
revolutions per minute; but as the belt 
is then on the largest step of the cone 
shaft pulley, its speed is 2,500 feet per 
minute, as the belt running at this last- 
named speed will deliver more power than 
when running 137!4 feet per minute; the 
lathe therefore has more power at the 
last-named speed. Is this a correct state- 
ment? A.—Yes; it is a correct statement; 
but, at the same time, confusion might 
arise in such a case by the inexact use of 
the term “power.” It is to be remem- 
bered that there is an essential difference 
between power and force. It is strictly 
true that the power delivered to a given 
lathe is in proportion to the speed of the 
belt; but when it is receiving most power, 
it may be capable of exerting least force 
in cutting. For instance, with the back 
gears thrown out and the spindle running 
at its highest speed, the lathe is then in 
one of those conditions under which it 
receives its maximum power, but it can 
exert little force in carrying a cut. Leav- 
ing the belt on the same pulley, and 
throwing in the back gear, the lathe can 
then receive exactly the same power as 
before—no more and no less—but it can 
exert much more force in cutting; and, 
leaving the back gear in, and shifting the 
belt to run the lathe at its slowest speed, 
it will then be in one of the two condi- 
tions under which it receives least power, 
but it will exert its maximum cutting 
force. A lathe head, and the changes re- 
sulting from different positions of the 
belt and from the use or non-use of the 
back gears, afford an interesting means 
of studying the essential difference be- 
tween power and force. 
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Adding Machine. Grant; see page 32. 


Power Hammers. Beaudry & Co., Boston. 

Forming Lathes, Mer.Mach. Tool Co.,Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
-atents,writeWalter Donaldson & Co.,Wash,D.C. 


Model making and electrical experimental work. 
F. W. Gardam & Co., 58 Ann st., N. Y. 

Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 

Engine castings 144 to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 
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Best Presses and Dies for all sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 

Just issued—Catalog No. 8. Mailed Free, Clayton 
Air Compressor Works, 28 Cortlandt st., New York. 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill. 
913 Tilden street, Saginaw, Mich. 


Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, Tolland, Conn. 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for “ Brief History of Patent 
Legislation.’ 


’ 


Three valuable books by Prof. N. Hawkins— 
* Calculations,” $2.50; ** Instructions for the Boiler 
Room,” $2.50; ** Aids to Engineers’ Examinations,” 
$2. Sold on installments. Write for terms and 
catalog. Theo. Audel & Co., 91 Liberty St., N. Y. 





The Uses and Advantages of a Public 
Supply of Compressed Air—l. 


BY FRANK RICHARDS. 


It occurs to me that it will be of inter- 
est to many readers of the ‘American 
Machinist,” and that I will be doing an 
actual, practical service to many of them, 
if I try to put in easily readable shape 
some statement of what could be done— 


il a 





say in any one of the large cities 
supply of compressed air should be estab- 
lished and maintained, and the air dis- 
tributed to all customers who should 
want it, as water and gas are now so uni- 
versally provided. 

There are no_ difficulties or uncertain- 
ties whatever in the way of establishing 
a general compressed-air supply. Air 
compressors of considerable capacity are 
now made, and nearly as well understood 
as the steam engine, and their perform- 
ance can be computed and guaranteed 
with great accuracy and reliability. The 
conveyance and distribution of the com- 
pressed air involve no difficult problems, 
no experimenting, no risks, no enormous 
expenses. Comparatively small pipes 
will convey a great amount of power, and 
they can be cheaply laid, and made and 
kept tight, by the resources of everyday 
mechanical skill. No expansion strains 
of any importance occur, as with steam 
pipes. The air, as delivered to custom- 
ers, can be metered as accurately as gas; 
so that everything can be conducted upon 
a thorough business basis. 

It may be better at the latter end, rather 
than at the beginning, to go into a detailed 
consideration of the cost of the com- 
pressing plant, and of its maintenance 
and operation, with the details of its con- 
struction and arrangement. It will be 
better first to see whether the 
would be worth anything to us—and, if 
so, how much—before proceeding to con- 
sider the cost of it. : 

It is necessary at the outset to deter- 
mine what pressure of air shall be main- 


service 
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tained in the system, as the scope and 
mode of its employment must, to a cer- 
tain extent, be limited or controlled by 
that. We may assume, then, a pressure 
of 100 pounds, gage, which, upon the 
whole, and at this stage of the game, may 
be better adapted to an all-around ser- 
vice than any other pressure, although 
much might be said in favor of a pressure 
niuch higher. 

Although, as I said above, we will not 
now consider in detail the cost of com- 
pressing and delivering the air, still, in 
order to have some practical idea of the 
cost—and, therefore, the saving or the 
loss in the use of the air, under the vari- 
ous conditions which we may mention— 
it will be desirable to have some approxi- 
mate figures for a standard by which we 
may measure the economy of the air ser- 
vice as compared with other means appli- 
cable to each individual case. 

It is generally found to be most con- 
venient in making computations or com- 
parisons, or in keeping records or ac- 
counts pertaining to compressed-air prac- 
tice, to conduct all such transactions 
upon a free-air basis. Free air is the vol- 
ume that we have at the beginning and 
at the termination of compressed-air oper- 
ations; but during the use of the air, the 
volume will be less and will vary at differ- 
ent stages. Supposing the air to be com- 
pressed at or near the sea level, and at 
normal barometric pressure, the volume 
actually delivered at 100 pounds gage 
pressure, and at normal temperature, will 
be only .1304 of the volume of free air; 
or, 1,000 cubic feet of free air will, as act- 
ually delivered to the customer, be only 
130.4 cubic feet. 

Let us assume, then, for the sake of 
keeping the cost feature before us in our 
compressed-air practice, that the air is 
delivered to the consumer at an estab- 
lished and uniform rate of five cents per 
thousand cubic feet of free air—the pres- 
sure maintained being, as before as- 
sumed, 100 pounds by the gage. This 
estimate of cost is, for the present, to be 
taken entirely upon trust; although I 
could easily show that the rate would be a 
perfectly safe and profitable one for a com- 
pany who should undertake the compres- 
sing and furnishing of the air and devel- 
op sufficient business in it. With coal at 
$5 per ton (and not talking any nonsense 
about utilizing idle water powers, where 
the water is running to waste, and where, 
consequently, it would cost nothing), 
the total fuel cost for compressing the air, 
under the above conditions, would be 
decidedly less than two cents per thousand 
feet of free air. 

The establishment of a public supply 
of compressed air could not fail to open 
for it a wide field of usefulness. It is an 
undeniable fact that it can boast a range 
and variety of applicability, a Briarean 
dexterity, possessed by no other trans- 
missible medium. To some extent, in 
the single function of power transmis- 
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sion, it would find itself in competition 

or, rather, in comparison—with the hy- 
draulic system, with steam, and with elec- 
tricity. Water under pres- 
sures of 1,200 pounds or more, is in use 
in various cities of Great Britain; and 
though the range of its usefulness is re- 
stricted to power transmission alone, and 


transmitted 


that only under narrow conditions of ap- 
plication, it is still an established success, 
and moderately remunerative to its pro- 
moters. Steam, though excellent in the 
development of power when it gets at its 
work, and though also available as a con- 
veyor of heat, is not a good traveler, and 
its inability in this particular is fatal to its 
extensive employment. Electricity, upon 
the other hand, is the most sprightly and 
ubiquitous of travelers, and a ready dis 
tributor of both light and power—the lat- 
ter almost exclusively by means of whirl 


ing motors and trains of reducing 
mechanism, while air may communi- 
cate its power in various ways—by the 


motor or engine at high speeds, or by 
slow, dead pressure when so required; 
and in addition to its universal adaptabil- 
ity for power transmission, it has numer- 
ous other modes of making itself useful 
which are possessed by it alone; and it 
has, above all, the unique 
costing nothing, except as it is used, and 
that it charges oniy for its actual services 


advantage of 


when employed. 
Forgings for Navy Guns. 


The Secretary of the Navy opened bids 
on February 3d for furnishing and de- 
livering the gun-forgings for the batteries 
of the battle-ships “Kearsarge” and “Ken- 
tucky.” The specifications provide that 
the forgings shall be of domestic material 
and shall be produced within the United 
States. 

The following were the bids submitted: 

Bethlehem Iron Works, South Bethle- 
hem, Penn. Eight sets rough-bored and 
turned forgings for 13-inch breech-load- 
ing rifles, 27.4 cents per pound; deliveries 
to be commenced within 120 days and be 
completed within 365 days. Eight 
rough-bored and turned forgings for 8- 
inch breech-loading rifles, 28.5 cents per 


sets 


pound; deliveries to be commenced within 
120 days and be completed within 330 
days. 

Midvale Steel Co., 
Eight sets forgings for 13-inch rifles, 274 
cents per pound; deliveries to be com- 


Nicetown, Penn. 


menced within 180 days and be completed 
within 480 days. Eight sets forgings for 
8-inch rifles, 28 cents per pound; deliveries 
to be commenced within 90 days and be 
completed within 270 days. 


At the first directors’ meeting of the 
newly organized Davis & Egan Machine 
Tool Co., of Cincinnati, O., Charles Davis 
was elected President; W. H. Burtner, 
Vice-President and Treasurer; and B. B. 
Quillen, Secretary. A dividend of 6 per 


cent. on the capital stock was declared. 
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While the sea-going 
the use of fresh feed water or by the em 


engineer can, by 


ployment of a precipitating feed heater, 
keep his heating surface free from scale, 
yet his troubles do not end at this point 
Corrosion, a most insidious foe, must be 
carefully watched. 

A thin deposit of scale, 
sheet of paper,” acts as a preservative of 
corroding 


“as thick as a 


iron or steel surface against 
influences; and, if the thickness be kept 
down, the accompanying losses from non 
conduction and overheating are not ser 
But be kept 


remain 


ious such deposit must 


intact to effective; and, besides, 


there other means of prevention 


which are quite as simple 


are 


and reliable 


It is necessary above all that the water be 


free from acid of any kind; the acids most 
commonly met with in practice being 
hydrochloric and oleic — the 


carbonic, 


latter derived from the decomposition of 


non-mineral oils, when such are used. It 
is an easy matter to test the acidity of the 
water by the aid of a slip of litmus paper; 
and a will show how 
much alkali, in the form of lime or soda, 
should be added in a given time. It is 
best to keep the water alkaline. 

The lime or soda should be added in 
the feed tank, so as to keep at a minimum 
the amount of solid matter accumulating 
Especially is it important 


little experience 


in the boiler. 
to neutralize oily matter before it can enter 
the boiler, as the resulting soapy product 
is almost as bad a conductor of heat as 
the oil itself, and will do serious damage 
if allowed to lodge on an important heat 
ing surface. The should be 
of generous proportions, so that they can 


feed tanks 
act efficiently as grease and dirt extrac 
tors; and they should have convenient 
handholes or manholes for frequent clean- 
ing. 

Commercial soda is a favorite alkali of 
the marine engineer; but it is well to us¢ 
a little quicklime also when it can be had, 
in order to insure the prompt neutraliza 
tion of any carbonic acid existing in the 
boiler water 

Although the “‘concentration”’ 
boilers may be safely allowed to run pretty 


in marine 


high, it is nevertheless well to draw off a 
little water each day, in order to reduce 
Some of 


the accumulation of sediment 


the water should be drawn off in the fire 


room, in a clean glass jar, for the inspec 
tion and test of the engineer. 

The 
subject for dispute 
not so much in first cost of the 


zinc in boilers is still a 


Zinc is an expensive 


use of 


material 
metal as in the time and labor required to 
It finds its greatest 
the boilers oft 


apply and renew it 
application at present in 
the various naval services of the world 

To avoid the strains of unequal expan 
sion when getting up steam, hydrokineters 
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and other forms of circulating apparatus 
are fitted. Their employment with boilers 
of the Scotch 
wisdom, and means economy in the long 


type is the policy of true 


run. Not infrequently the donkey pumps 


are made to do duty as_ circulators 
gritty water 


but, 


Pumping over and over the 


of the boiler is service; 


doubtless, a filter attached to the pump 
would clean the water and reduce sub- 
sequent wear, besides improving the 
steaming capacity of the boiler itself 


When steam is no longer needed, the fires 
should be allowed to die out, and the ash 


pit doors should be closed, so as to permit 


a gradual cooling of the boiler and its 
contents 
It is hardly necessary to dwe ipon 


closing up all leaks as 


the importance of 


soon as practicable. Those which occur 


back connections cause the most 


in the 


immediate trouble, and are therefore 


usually the ones most promptly attended 
to; but 


portant 


leaks in the boiler 


The 
removed at least twic« 
that 


very long 


shell are im- 
should be 
sure 


also lagging 
a year, to make 
no unseen corrosion can continue 
The removal and replacement 
of the lagging is unpleasant work at best, 


but designers seem disposed to improve 


this part of the boiler structure, sacrific 
ing a little insulating efficiency in order 
to gain greater durability and ease of 
manipulation. An ideal arrangement of 


boiler lagging would involve separate sec- 


tions for the plain portion of the shell 


and the seams—the sections for the latter 
to be small and conveniently detachable, 
wthout disturbing the main body of lag- 


ging 


A Fatal Piston Explosion. 


In England recently, at the Earl of 
Dudley’s Round Oak Works, a 
man 
According 


15-inch 


piston exploded, killing one and 


seriously injuring another 


to the usual program in such cases, the 


piston was heated in a blacksmith’s fire 


to get it off the rod, and moisture within 


generated enough steam pressure to burst 


the casting It is suggested that before 
such a piston is put upon the fire, one 
or two small holes should be drilled to 
allow the steam to « p 

On the i8th of March a meeting and a 
conterence Il be held at the house of the 
American Society of Mechanical Engi- 
neers, 1! West Thirty-first street, New 
York, between electrical engineers and 
others interested, to devise, if possible, a 
standard system of electric wiring 

Last week tl man who pounds the 
keyboard of our “Linotype” put an en- 
tirely superfluous “y” on the end of Mr 
Kincaid’s name, and transformed Mr 
Falkenau’s name into “Talkman;” under 
which nom-de-pl the members of the 
Engines Club o *hiladelphia will 
hardly recognize their new _ president 
The key-pounder still live but 
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*WANTED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each wnser- 
tion. About seven words make aline. The Cash and 
Copy should be sent toreach ux notlater than Saturday 
morning for the ¢ nauing week's issue. Answers ad- 
dressed toour care will be Jor warded. 


TO SUBSCRIBERS 
whose names appear on our subseription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Mech. draftsman wants pos. Box36, Am. Macu 


Designer and draftsman, exp. in bicycle and gen. 
machine work, wants position. Box 37, Am. Macu, 
Wanted 
man of exp. 


Position as brass foundry foreman by a 
Address J. B., care AM. MACHINIST. 
Wanted—Posit. drafting by man exp’d in pump- 

ing and gen. machinery. Add. Box 40, Am. Macn. 
Position wanted bydraftsman. 20 yrs. exp. Gen. 

machinery. Ref’nces. Address Box 41, Am. Macu. 
Sit. wanted, hyd. and spec. mch. designer; tech. 
educa.; can take charge room. Box 12, Am. Macu. 
Wanted 
good Phila refs. 


Position as supt. or f’man of mech. shop; 
Address Roberts, care Am. Macu. 


Wanted—First-class machinists (close workmen). 
At the works of the Vermont Farm Machine Co., 
Bellows Falls, Vt. 

A practical machinist, American, with some ex- 
perience on the road, wants a position as traveling 
man, Box 38, AMERICAN MACHINIST. 


Position wanted by mechanical draftsman, age 26. 
Gen. machinery and pumps. Al references. City 
preferred, Box 35, AMERICAN MACHINIST. 


Wanted— Position by practical mechanical drafts- 
man. Technical education. 24 years old. 6 years’ 
experience. 8. R. J., AMERICAN MACHINIST. 


Wanted—Experienced men on Universal milling 
and grinding machine. Competent men only need 
apply. Address Box 42, AMERICAN MACHINIST. 


Wanted—A good machine tool man as the con- 
tractor for the output of entire plant. A good 
opening for the right man. Box 15, Am. Macu. 


Wanted—First-class tool makers and exp. men on 
Universal milling and grinding machines, Apply 
Hoffmann Machine Co., 143d St. and Amsterdam av. 


Wanted —A first-class machinist, exp. in accurate 
grinding and lap’g of hard’n’d work. The Lanston 
Monotype Machine Co., Cent’i P. Sta., Wash’n, D.C, 


Machinist—Young man wants position as assist- 
ant tool maker. Good all-around hand. Can make 
drawings. West preferred. Box 39, AM. MACHINIST. 


Wanted—Mech. draughtsman desires position. 
Techn. grad. and 2 yrs. exp. in drwg. room on st’m 
pumps and gen. m’chin’s. Address K. O., Am. Macu. 


Comp. draftsman wants pos., exp’d in H. 8S. eng., 
four valve eng., water tube boilers, etc.; some ex- 
perience in designing. Box 32, AMER. MACHINIST. 


Wanted—An energetic and experienced man to 
take charge of 100 screw machines on first-class 
work. State age, experience and salary expected. 
Box 29, AMERICAN MACHINIST. 


Sup’t open for engagem’t; thorough mech.; 12 yrs. 
exp. Tech. grad. in estimating cost of mach., and 
executive ability second to none. Good reference. 
Address Ahora, AMERICAN MACHINIST. 


Young man. tech. edu., desires change of position 
in erecting steam engine or pumping machinery. 
Exper. in both shop and road work. Road work 
preferred. Address N., AMERICAN MACHINIST. 


Wanted Man of exp. to take charge of toolroom 
in brass-wkgestab. Must be thoroughly familiar 
with mod. tools and methods; a hustler. No experi- 
menter need apply. Box 30, AMER. MACHINIST. 


Position of trust by man with 15 years’ expe- 
rience in machine shops, drafting rooms and 
foundries of leading firms; understands mixing 
iron; south of Pennsylvania preferred. Address 
C., care AMERICAN MACHINIST. 


A mech’! engineer, with considerable exp. in de- 
signing and manufacturing light mach’y and tools, 
stamping presses and bicycle tools, would like a 
position as supt, on bieycle fittings or similar work. 
**Lake City,”” Am MACHINIST. 


Practical mechanic, whose experience in factory 
and office covers many yrs., wants suitable position, 
Has worked his way up by no other means but his 
own energy, and held positions as foreman, chief 
draftsman, and asst.-supt. Alpha, Am. Macu. 


Two young men, technically educated, with shop 
experience, desire work. Would enteras advanced 
apprentices in shop offering except’n'l advantages 
in varied machine construction. One or both may 
be engaged. Address M. L. S., AM. MACHINIST. 


_Supt. wanted for a factory in New York. An ac- 
tive, rapid and accurate man, exp'd in work similar 


AMERICAN MACHINIST 


to guns, sewing machines, typewrs. etc.; fam. with 
mod’n methods and thero’ly capable in hand!’g men 
and departments. Address * Hustle,’’ Am. Macu. 





MISCELLANEOUS WANTS. 





Advertisements will be inserted under this head at 
35 cents per line, eachinsertion. Copy should be sent to 
reach us not later than Saturday morning Jor the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S.M.York,Clev’d, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 
Patent on gas engine. Best sparking 
W. H. Worth, Petaluma, Cal. 
For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


For Sale 
apparatus out. 


Light and fine mach’y to order ; models and elec” 
trical work specialty. E. O. Chase, Newark, N. J- 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Machines at low price. Small engine lathes, 


foot lathes, drills, saws, printing presses, etc. 
An assortment of first-class tools. We buy, sell 
and exchange. Wallace H. Mansfield, New Haven, 
Conn. 

Wanted—An Idea. Who can think of some sim- 
ple thing to patent? Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 





JUST PUBLISHED. 
TWO RELIABLE BOOKS. 


“SHOP KINKS.”’ 


By ROBERT GRIMSHAW. 


This book is entirely different from any other on 
machine-shop practice. It is not descriptive of uni- 
versal or common shop usage, but shows 

Special Ways of Doing Work Better, more 
Cheaply or more Rapidly than Usual, as done in 
Fifty or more Leading Shops in America. 

Its over 500 Items, and 2% Illustrations, are contrib 
uted directly for its pages by eminent constructors, 
among whom are the largest machine shop proprie 
tors in the country. , 

It is the most useful book yet issued for the Machinist. 

No shop can afford to be without it. Every em 
jloyee can fit himself for advancement by studying 
ts pages. 


400 Pages, 225 Illustrations, $2.50. 


The Modern Machinist 


By JOHN T. USHER, Machinist. 


Specially Adapted to the Use of Machinists, Apprentices, 
Designers, Engineers and Constructors. 


A practical treatise embracing the most approved 
methods of modern machine-shop practice, embracing 
the applications of recent improved appliances, tools 
and devices for facilitating, duplicating, and expedit 
ing the construction of machines and their parts. 


A New Book from Cover to Cover. 
820 PAGES, 257 ILLUSPRATIONS, $2.50. 


What is said of ‘‘The Modern Machinist.” 


The book fully justifies itself, and there are thousands of shops in 
which it should be studied. —American Macuinist. 


There is nothing experimental or visionary about this book, all de- 
vices being in actual use and giving good results. It will be found a 
valuable addition te any library, and be consulted whenever a new 
or difficult job is to be done.— Macuinery. 


This is a new work of merit. It is on ‘* Modern Machine 
Shop Methods’ as its name implies, It is thoroughly up to date, 
was written by one of the best known and progressive machinists of 
the day, is the modern exponent of the science, and all its subjects are 
treated according to latest developments. The book is one that every 
machinist, apprentice, designer, engineer or constructor should pos- 
seas. —Screntivic Macninist 
It does not 


This isa new work of merit. contain description of 


mach ools but of special tools and appliances, methods and plans 
f doing work th them. All the engravings are original. The 
book is » that every mechanic should have.—Locomotive En- 


G'NEERING 
These two books constitute a complete modern 
library for the Machinist, and will be sent prepaid on 
receipt of $5.00, or either of them for $2.50. We will, 
if desired, send an illustrated circular of each. 
Our Catalogues of Books for Machinists, Engineers, 
Electricians, etc., also sent free. 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, New York. 
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Literary Notes. 


LA MECANIQUE GENERALE AMERICAINE 
(GENERAL AMERICAN MACHINERY). 
By Gustave Richard, Mining Engineer, Hon- 
orary Member of the Council, General Agent 
of the Society for the Encouragement of Na- 
tional Industry, Reporting Commissioner of 
the Committee of Fifteen at the Chicago Ex- 
position. 

This quarto volume of 630 pages is, in 
the main, a French report of the mechan- 
ical exhibit at the Columbian Exposition. 
Yhe author, realizing the immensity of 
his task, has limited himself to the pro- 
ducts of American skill, in the belief that 
these will offer more of novelty to his 
compatriots than those of European ori- 
gin; and, treating of certain classes of 
machinery only, has selected those ex- 
amples which seem most interesting and 
are least known in France. The princi- 
pal types considered comprise engines. 
boilers, windmills, hydraulic motors, 
steam pumps, elevators and conveyors, 
beside apparatus connected with the 
transmission of power. Much of the 
contents of the book is familiar to Ameri- 
can readers. Among the more modern 
subjects treated are various forms of ball 
bearings and devices for firing boilers 
with petroleum. Though the latter may 
be of little use on this side of the water, 
owing to the present high price of oil, 
it will doubtless be of interest to Euro- 
peans, who seem to be devoting consid- 
erable attention to new forms and appli- 
cations of fuel. A relatively large space 
is accorded to windmills. The book is 
written for practical men, and is rendered 
especially lucid by its 1,441 figures. 
Footnotes, citing authorities used in its 
compilation, show that the author did 
not restrict himself to the data to be 
picked up within the Exposition grounds. 
These notes prove also that he is an ap- 
preciative reader of his ‘“‘“American Ma- 
chinist.”” While the treatise, owing to 
the language in which it is written, will 
necessarily be limited in the number of 
its English-speaking readers, it will per- 
form a valuable service in proclaiming 
abroad the merits of American machin- 
ery. Published by J. B. Balliere et Fils, 
Paris. 

HOWELL’S STEAM VESSELS AND MARINE 
ENGINES. By G. Foster Howell. Being de- 
scriptions and illustrations of some of the prin- 
cipal Steamships, Steamboats, Steam Yachts 
and Tugs built in the United States during the 
past five years; together with regular and 
special designs of Compound, Triple and Quad- 
ruple-Expansion Yacht and Marine Engines, 
etc ; with a closing chapter on Sailing Ships and 
Schooner Yachts. 

The designs shown in this book give 
a good idea of the recent American prac- 
tice in marine engine construction, suit- 
able for vessels used in the mercantile 
service, for pleasure and for private pur- 
With a few exceptions, the illus- 
trations are of engines built in recent 
years and designed by men prominent in 
the profession. Nearly all the illustra- 
tions are of a high grade and very attrac- 
tive, showing clearly the general design, 
and form a valuable feature of the book. 
The description which accompanies each 


poses. 
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14-in. x 6 ft. Hendey-Norton Lathe, and 12-in. x 4 ft. Hendey-Norton Lathe. These 
are modern, high-grade, practical tools, and are specially adapted for tool-room work. They 
have the Norton Attachment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear, and movement of lever in gear box from one notch to 
the other. Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction, Invaluable for internal or duplicate work. 





The 12-in. Lathe is fitted with drawing-in sleeve and American Watch Tool Co.’s 
Standard Chuck, used in making small taps, reamers, etc. Work finished first and cut from 
bar afterward. No centering required. See carriage reverse lever by right-hand side of apron ; 
no reaching for countershaft shipper required. 


SEND FOR CATALOGUE, 


The Hendey Machine Co., 
TORRINGTON, CONN. 


European Agents: 
CHAS. CHURCHILL & CO., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 


illustration is short, terse and to the 
point, giving the principal dimensions 
of the engine, when and where built, and 
other matters of interest. The descrip 
tions are free from all technicalities, and 
no attempt has been made to give instruc- 
tions in designing; the whole aim of the 
author is to show what has been done 
and used in successful American practice. 
Builders and designers will find this book 
to be a very handy one in deciding on the 
type of engine for any special purpose, as 
the illustrations are well adapted for 
giving a general idea of the design and 
arrangements of the parts of the engine 
and the principal features of its details. 

The portraits, at the end of the book, 
of prominent builders and designers of 
steam ships and marine engines, add 
interest to its contents; the chapter on 
sailing ships is also interesting, and the 
whole makes the book a very useful one 
to engineers, and others who wish to 
obtain a general knowledge of what has 
been done in marine engineering. 

The book is published by the “Ameri- 
can Shipbuilder,” 7 Coenties slip, New 
York. Price $5 
VERDENSUDSTILLINGEN 1 CHICAGO 

MASKINERNE By H. I, Hannover, Pro- 

fessor at the Royal Polytechnic Institute, Den- 

mark. 

To Professor Hannover has been com- 
mitted the task of preparing the official 
Danish report of the machinery depart- 
ment of the Chicago Exposition. This 
has been embodied in a pamphlet of 66 
pages, 7x9™% inches in size. Making 
little attempt to enter into technicalities, 
the author gives a brief account of the 
prominent exhibits, interweaving consid- 
e1able material from the pages of two 
leading German periodicals and of the 
“American Machinist.” The names of 
the manufacturers to whose products he 
refers are, of course, in great measure. 
familiar ones. The typographical exe- 
cution of the book reflects credit upon 
its Danish printers 
WIRE-ROPE TRANSPORTATION. IN ALL. 


ITS BRANCHES. Issued by the Trenton Iron 
Co. 


It is safe to say that the average me 
chanic does not knowas much ashe should 
know of the various modern means of 
power transmission. As to some of these, 
he is deterred by the amount of detail 
necessary to be absorbed before the SsySs- 
tem can be understood and employed sat- 
isfactorily. This would apply, perhaps, 
to compressed air; although the difficul- 
ties in that case are largely imaginary, 
rather than real. With electrical trans- 
mission there are difficulties and myster- 
ies, and the old-school mechanic must re- 
sign himself to the modern expert. With 
wire rope there should be no such diffi- 
culty, as most of the necessary informa- 
tion concerning its application may be 
presented in small compass. The best to 
present such information should be those 
who have the most of it; so that there is 





a peculiar fitness in the issue by the Tren- 








26 


(whose range of business 
manufacture of wire 
instru- 


ton Iron Co. 
seems to cover the 
from musical 


corsets, umbrellas and 


for every purpose, 
dress stays, 
up to wire cables and ropes 


ments, 
clock-springs, 
capable of the heaviest service) of their 
“Wire-Rope Transportation, in 
All Its Branches.” This book of 130 
pages, had for the asking 
by anyone interested in economical meth- 
describes the differ- 


book on 
which can be 


ods of transportation, 


ent systems of wire-rope tramways, cable 


hoists, surface and underground haulage, 
and the transmission of power to shafting 
for every mechanical purpose. Consider- 
information of value to 


mine operators and general mechanics is 


able engineers, 


embodied in the book. 


SHOP KINKS AND MACHINE SHOP CHAT 


By Robert Grimshaw, 

This is a collection of about 500 differ- 
and of machine-shop 
practice, each treated briefly (some will 
say superficially), and many of them illus- 
trated by While it is true that 
hardly experienced mechanic will 
find all in this book new to him, a good 
portion of it will be, and to younger me- 
chanics it is full of valuable and helpful 
suggestions, regarding things that can 
be applied to shop practice. The book 
is neatly bound in cloth, is 5% x 8 inches, 
has 379 — and a good index, and is 
Yorman W. Henley & Co., 
New York. Price, 


ent items “kinks” 


sketches. 


any 


published by N 
132 Nassau 
$2.50. 


street, 


“The Digest of Physical Tests and Lab- 
oratory Practice” is the name of a new 
quarterly, published by Frederick A. 
Riehle, of Philadelphia, and is an unusu- 
ally ambitious and interesting example of 
that class of journals that have been de- 
Organs,”” and which 
manufacturer’s 


nominated ‘House 
are the outgrowth of 
idea that not enough is said in the regular 
technical journals respecting his special 
line of work, and that by starting a techni- 
cal journal of his own he can secure ade- 
quate treatment of the subjects he is spe- 
cially interested in, and can at the same 
time do his own advertising more cheaply 
than it otherwise. The 
scheme but in 
practice it seldom if ever works well. It 
in- 


can be done 


often looks promising, 
costs nothing whatever to get really 
teresting matter into the best of the tech- 
nical journals, and matter that is not suf- 
ficiently interesting to get into them will 
there are 


find few readers. Though 
sound economic reasons why very few 
manufacturers can long continue such a 


publication, that does not alter the fact 
that the relatively few engineers who are 
more interested in physical tests of ma- 
terials than in any other branch of work, 
will find much to interest them in this 
first number of the new journal referred 
to, which is admirable in many respects, 
contains good articles on the subjects in- 


dicated, and is well gotten up mechani- 
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PRATT & WHITNEY Co., 


EXKartford, Conn. U.S.A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 


and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 


DROP HAMMERS and TRIMMING PRESSES. 


FORCING AND TRIMMING DIES FOR ALL CLASSES OF WORK. 

England—BUCK & HICEMAN, 280 Whitechapel Road, London, E. 

CHAS. CHURCHILL &CO., Ltd. 21 Cross St., Finsbury, London, E.C. 
France—TEN VICE FRERES &CO0., 21 Bue Martel, Paris. 

France—F. G. EBEUTZBERGER, 140 Rue de Neuilly Puteauz (Seine). 


CHICACO-42 and 44 South Clinton, BOSTON- 47 Peari Street. 
cor. Washington Street. NEW YORK-—138 Liberty Street. 


England 





RELIEVED TAPS. 
Tap Wrenches, Bolt Cutters and Drilling 


FINE MACHINE 


“Lightning ’’ and **Green River” Screw Plates, Dies, 


Machines for Hand and Power, Punching Presses, etc.—SEND FOR CATALOGUE. 








WILEY & RUSSELL MFG. CO. - - Greenfield, Mass 


NWO ROOM HERE 


To go into Details, but if you want to know about or 


BUY HICH GRADE, MACHINE TOOLS, 


HANDY AND ACCURATE 


aaaress FITCHBURG MACHINE WORKS, 


CATALOG E. FITCHBURG, MASS., U.S. A. 
IMMEDIATE DELIVERY ON 
LATHES, PLANERS, DRILLS, SHAPERS. 
BARCAINS ON SECOND-HAND TOOLS. 











FouURTEH TEOUSAND. 


KENT’S MECHANICAL ENGINEERS’ POCKET BOOK. 


1,064 Pages, 12mo, Cloth, $5.00. 
*a& Good Work Well Done.’’—-R. 
JOHN WILEY & SONS, - - - - 


H. Thurston. 
NEW YORK. 





FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 


J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vicr-PrEsIDEN1 

Ff. B. ALLEN, Srconp Vicr-PRESIDEN 

'. B. Prerogz, Secretary & TREASURE” 








THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges 
Cannot be set wrong 
Work must be correct 
Time saved in Pattern 
making and all wood 
working. 
CaTALOGUE FREE! 


FOX MACHINE CO.. 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 ,Mipsbury Pavement 
Lowe Unglan? 





The Philosophy of Science 


is ably presented by Pref, Exvsr Macuint ent work, * Popular 
Scientific Lectures;”’ wo teeed aplen.! ei. na for onal ar No 
Also by the same > authe win th anuary m Santa 


The Part Played by Accident in 
Tnvention and Biscovey. 


With many other valuable contributions, cen ts. 


The Open Court Pub. Co., ‘ hicago, 326 Dearborn St, 
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16-INCH SWING ENGINE LATHE. 


F. E. REED COMPANY, Worcester, Mass. 





Engine Lathes from 10 to 30 In. Swing Inclusive. 


Milling: ana 
Gear-Cutting 


Machines. 











50 Different sizes and styles. Write for prices. 
BRAINARD MILLING MACHINE CO. 
Works at Hyde Park, Mass. 156 Oliver Street. 14 5. Canal Street. 
G ONOVER’ 
grok HANDSOME CATALOGUE ON 
ONDENSER 





THE CONOVER MFG.CO. 39 Corruanot SLNLY. 
WANTED. FOR SALE. 


CAPABLE MACHINISTS AND 
TOOL MAKERS 
to work at piece work on Staten 
Island. 





One-half Interest in a 
Foundry and Pattern Shop, 
: Apply to ; on line of Pennsylvania R. R. and near 
C. H. HUNT CO., West New Brighton, S. I. Philadelphia. Have worked thirty men 


last year on small castings. Doing good 


FOR SALE. jobbing business now. 





The Westinghouse Machine Company is about Not much cash required. 

‘ing into its aw Oph: F fers ¢ 4 - 
moving Into Ks Rew prams, and offer of low Partner must sell on account of poor 
prices certain machinery which will be replaced | Ith O | ' 
by more modern tools. Parties wishing to buy lealth. ur lot 1s 100 X 155 feet. 
lathes, planers, boring mills, ete., may see tool Address. ‘* FOUNDRY. 


in operation at Twenty-fifth and Liberty Streets, 
Pittsburgh, Pa 


Care AMERICAN MACHINIST. 





ie 
~/ 


cally—good illustrations, well printed on 
good paper. It is in magazine form, 6x9y 
inches standard, and the first number con- 


tains 86 pages 








COMMERCIAL REVIEW. 


New York, Fripay Evenine, Fes 

As the machinery market moves slowly 
and its changes from week to week are 
microscopical and often misleading, we 
think the situation can be treated more 
logically and advantageously by center 
ing our attention each week upon some 
special class of goods, and thus covering 
the entire field monthly. Having, in our 
last article, set forth the conditions pre 
vailing in iron and wood working ma 
chinery in the New York market, we con 
sider in the present one steam machinery 

Supplementary to last week’s report, 
we may refer to letters received from 
two out-of-town companies. The Sebas 
tian Lathe Co., Cincinnati, O., states that 
a lull in trade early in January was offset 
by an eminently satisfactory business later 
on, and that the outlook remains very en- 
couraging. The Mark Flather Planer 
Co., Nashua, N. H., say that business has 
been very quiet in that section for the past 
two months, but seems to be improving 
Their business men speak more hopefully 
of the future, but think it will be neces- 
sary to wait until after the election for 


much improvement 


Engines, Boilers and Pumps. 


To many of the engine sellers in the 
New York market business has been, since 
the first of the year, extremely disap- 
pointing. While some say they perceive 
a little improvement, others consider that 
trade has rather, during the last week or 
two, been experiencing a retrogression. 
That it presents a disheartening appear 
ance, with little to distinguish this month 
from the two preceding, and that orders 
are not perceptibly better than a year 
ago, is a proposition to which a goodly 
proportion of them are willing to assent. 

But, on the other hand, there are a 
number of companies whose business, 
though not greatly improved in the last 
few months, is distinctly better than at 
the opening of 1895; and the fact that 
these represent some of the most promi 
nent interests in the engine market gives 
dditional weight to their opinion It 
would probably be unjust to draw an 
unfavorable comparison of the activity of 
trade in this district with that in other 
parts of the country, but we are inclined 
to think that the place at which to feel 
the pulse of the market in order to detect 
the symptoms of its inherent health, if it 
possesses any, is the factories themselves 
The Philadelphia Engineering Works, 
for instance, finds a total trade which 
keeps its shops busy in spite of the dull 


ness here prevailing Orders are still 








few in comparison with inquiries, and a 
continued want of public confidence 
at the bottom of the diffi- 
The situation, all told, is not a 
Yet the 
otherwise than 
and we 


seems to lie 
culty 
subject for unusual jubilation. 
hardly do 


spring can 


bring an increase of business, 


rest hopeful, if not sanguine. Prices are 


unchanged, at a level which, though 
somewhat higher than that of a year ago, 
is nevertheless a low one. 

What has been said of engines, applies 
in great measure to boilers also. If any- 
thing, the latter seem more dull and de- 
pressed than the former. The view that 
the trade of the past month 


little or no better than that of the corres- 


has been 
ponding period last year is widespread. 
Purchasers are economical and frequently 
prefer a cheap article. Trade, however, 
is bound to come, for during the last 
three years many persons have held aloof 
from the market and clung to their worn 
out boilers as though on the ground of 
ancient friendship, and it now seems im- 
perative that they invest in new ones. 
Perhaps they will avail themselves of 
next summer’s shut-down for this pur- 
There is said to be less building 
projected in this city now than some time 
ago, which tend to 
channel of sale for boilers, as well as for 
some classes of engines, but the drawback 
from this cause does not seem one of the 


pose. 


will obstruct one 


greatest importance. 

Steam pumps manifest a little improve- 
ment in demand and outlook. 
pany’s trade is reported to have become 
better even since the first of February. 
Another concern is obtaining more active 
trade in this district than in New Eng- 
land, and reports that several new power 
plants are being started. Among the 
classes of pumps in fairly good selling, 
boiler feed, elevator and water 


One com- 


beside 
works pumps, may be mentioned those 
for marine use, and it is suggested that the 
new law requiring an extra number of 
fire pumps to be carried by steamships 
will create a demand for these. Not all 
pump dealers, however, assume a san- 
guine tone, and a seller of belt-driven 
boiler feed pumps finds business on the 
down grade; this experience extending to 
other goods also, and not being taken to 
reflect unfavorably upon that class of 
pumps. 

The Conover Manufacturing Company 
reports from its New York office a better 
trade in steam condensers than last year 
and a tone, on the part of consumers, 
which implies they mean business. AIl- 
though these condensers are somewhat 
a specialty and hence need not be consid- 
ered a criterion of the market for con- 
densers and steam appliances generally, 
the news is encouraging. 

Iron and Other Metals. 


The pig iron market in the New York 
district is gradually broadening, although 
sales have not assumed very large pro- 
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FOR REDUCING 


Ja WATER 
PRESSURE. 
Specially 
Adapted 
for Houses. 


) Write for Prices. 
THE MASON REGULATOR CO. 

BOSTON, U. S. A. 

BOOO80O88888 


Special Lot, Second-hand 1ools, 


at very low prices before removal. 
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LATHE—72 in. swing, 20 ft. bed, Triple Geared. ; 
sana 42 in. swing, risers to 48 4n , 12 ft. bed, Trnple Geared, Com- 
pound Rest, ete., Pratt & Whitney’s, A 1 order. 


es 32 in. swing, 16 ft. bed, Fay & Scott's. Good as new. 

as 26 in. swing, 10 ft. bed, Pond, Extra Heavy. 

es v4in, swing, '2 ft. bed, Compound Rest, Fitchburg. 

« 22in, swing, 12 ft. bed, Cp’d Rest, 1 9-16 hole, Perkins. 

vs 20 in. swing, 15 ft. bed, Extra Heavy, Cp’d Rest, Pond. 

o 19in, swing, 8 ft. bed, Prentiss. 

oe 16in, «wing, 7 ft. bed, Pratt & Whitney. 

o 15in. swing, 7 & 8 ft. beds, Reed. 

“ss 13in. swing, 6 ft. bed, Pratt & Whitney. 

pa 13in. swing, 6 ft. bed, Blaisdell. 

= 18 in. swing, Turret Lathe for Brass-finishing. 
PLANER—37 in. x d. iu. x 11 ft., Betts. 

ad 36 in. x 36in. x § ft., Niles. 

oe 82in. x 32in. x 8 ft., Pond. 

ve %in, x 26in. x 8 ft., Powell, 

os %in, x 26in. x8 ft., Gould & Eberhardt. 

- 24 in. x 24in. x 6 ft., Lathe & Morse 

= 24in. x Q24in. x 6 ft., Pratt & Whitney. 

" 22 in. x 22in. x 5 ft., Pease. 


- Min. x Win. x 5 ft., Hendey. 
SHAPER —15in., Stroke Crank, Gould & Eberhardt. 

- 18in, * Geared, Improved. 

- 24 in. Friction, Hendey. 


ai ta © Traveling Head, Warren. 
DRILL—20 in., Wheel and Lever, Prentice. 
ve 26 in., Bk. Gears, Auto. Feed, Friction Pulleys, Prentice. 
- Radial, 3-ft. arm, Hilles & Js res. 
ass Universal Radial, 4 1-2 ft. arm, Bk. Gears & Auto. Feed. 
Universal Milling Machine, Kemosmith’s latest. 
Plain ad Lincoln Pattern. 
Plain S ry Pratt & Whitney No, 2 hand 
Gear Cutter, 30 in. full Automatic, Gould & Eberhardt 
Upright Boring and Turning Mill, 38 in., @ Heads. Good as “new. 
Horizontal Boting and Drilling Machine, Sellers, 54 in. 
Horizontal Flauge Punch, Hilles & Jones, No. 2. 
Boiler Punches, 22 and 36 in. gaps. 
Niles Boiler Plate’Planer, 16 ft., A 1. 
Boiler Rolls, 6, 7, 8 and 10 ft. wide. 
Steam Hammer, 300 lbs., Ferris & Miles. 


BICYCLE MACHINERY, 


Consisting of SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


McCABE, 


gE. P’'BULLARDs| '4 Dey St., 
N.Y. Mach’y Warerooms.'. MEW YORK. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


J. J. 


SUCCESSOR TO 








19-36 and 50 in. Drills, 


15in.x6 ft. Engine Lathe. 
ak Se ” ed Portable Drill. 


29 «** 13% * si o 36 in. x 14 ft. Planer. 

Bee ae o a 12 in. Shaper Traverse Head, 
a “3 * Gear Cutter, 54 in. 

71 e Milling Machine. 


“18 ‘ “ “ 
5l in. x 18 ft. Engine Lathe. 

10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc, 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


MACHINERY FOR SALE. 


2 in. x 24in. x7 ft. New Haven Planer. New. 
21in. Gould & Eberhardt Drill. Good as new. 
6in. Boynton Hand Shaper. ™ lhl: 
1-4 to 11-4 in. Open-die Bolt Cutter, Good as new. 
Nos. 1, 3 and 6 Roots Pressure Blowers. Al condition. 
9x 9 Greenfield Upright Engine. Guvuod as new. 
18x 5.x 10 Brass Lined Duplex Pump. 
112 x 18 Slide Valve Engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etc., less than half 
value. COOKE & Co., 

163 and 165 Washington Street, New York. 
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SECOND-HAND TOOLS. 


Lincoln B. G. S. C. Lathe. 
Am. T. & M. Co, Square Arbor 


One 17°x 8 
One 15x 5 
Lathe. 


One 16"x 6’ Am. T. & M. Co. Turret Lathe. 


One 15°x 5) Square Arbor Fox Lathe. 

One 18" B. G. P. F. Drill. 

One 15'x 6 P. & W. Hand Lathe, with Slide 
Rest. 


One Stewart Hand Lathe, C. S. and Foot 
Power. 
One Water Tool Grinder & Pump. 


One Marking Machine. 
Dwight Slate Machine Co., 


HARTFORD. CONN. 
Second-Hand Machinery. 





LATHES. PLANERS. 
112in, x 5 ft., Young, 1 B., 20in. x Win, x 4 ft,, Fiteh- 
1 I3in, x 5 ft., Lathe & Morse. burg. 
1No. 39 S.,14 in, x 5 ft. Gin. 21 No, 10 S., Min. x 24in, x4 Rss 
Harris. Wood & Light. 
No. 35 S., 15 in. x 6in., Harris. 1 No. 11 S., 24in, x24in, x 4 ft., 


Wood & Light. 
No. B., 24 in. x 24 in. x4 ft.. 
Pond, Mch, Tool Co. 
¥. 4 in. x 4 ft, 


15in, x 6ft., P. & W. 

No. Is C,, 18in. x6 ft., L. & D., 
Compound Rest & Taper At . 
tachinent, Pond. Meh.” 

. B., 2 inex Min. x5 fh, 

Pond, Mch. Tool Co. 


\ 
115in, x 6 ft., Blaisdell. 
1 
1 


A 
Z 
= 
™ 


Z 
= 


1 No. 19 C,, 18 in, x 6 ft., L. & D., 
Compound Rest & Taper At 
tachment. No. 51 S., 24in. x 24in, x 5 ft. 

No, 20 C,, 18 in. x 6ft., L. & D. 6 in., Wood & Light. 
Compound Rest & Taper At 1H., 24in. x 24 in. x 6 ft., Lathe 
tachment. & Morse. 














119 in. x 6 ft., Heave F. 1 No. B., 26 in, x 26 in, x 6 ft, 
220 in, x 11 ft., Lathe & Morse. Pond, Mch. Tool Co. 
1 No, 47S., Win. x 10ft., Lincoln. 0 1 No. 16S., v8 in. x 28 in. x 8 ft., 
1 No, 3C., 2tin. x 10ft., P. & W., Gay & Silver, Heavy. 

Paper. 1 No. 148., 82 in. x 32 in, x 10 ft., 
1 No. 6 C,, 22 in. x 9 ft., P. & W., Wood & Light. 

" 1 No. B., 36 in. x 36 in. x 9 ft. 
1 No, 5 C,, 22 in, x 10 ft., Niles, New Haven. 

; | No. P., 36 in. x36 in. x9 ft., 
1 23 in. x 10 ft., J. D. English. 

White, Taper. 1 No. B, 36in. x 36. in. x 10 ft., 
1 24 in. x 16 ft., Nicholson & Pond Mch. Tool Co, 

Waterman. 1 No. P., 36in, x 36in, x 14ft., 
1%in. x .0 ft., Dustin & Hub- Powell. 







No, 13 S., 35 in, x 38 in, x 10ft., 


Qin. x 12 ft., Wood Aldrich & Co, 


1 No, 17 S., 32in. x 10 ft., Vaa 


1 No, 50S., 28 in, x12 ft., Wood Horn, Open Side Planer. 
&l " 1 No, 127 C ,48in. x32in. x8 ft., 
1 No. 9 28 in, x 16 ft., Wood Pond. Mch, Tool Co.,2 heads, 


& Light. Ne. 128 C., 

30 in. x 12 ft., Lathe & Morse Pond. Mch. Tool Co., vheads. 
new. *2L No, 129 C., 48in, x32in. x6 ft., 

No, 44 S.,30in. x 14 ft., Lincoln. Pond. Mch. Tool Co, 2 heads. 

No. 45 S., 32in. x 13 ft., Bement ¢ 1 No. 130 C,, 48in. x 32in. x6 ft., 
& Dougherty. Pond. Mch. Tool Co., 2 heads. 








1 No, 46S., 36in, x 12 ft., Lincoln 1 No. H., 60 in, x 6Oin, x 15 ft., 

1 No. 19S., 40 in. x 16 ft., Wood Niles Tool Works Co., 4 
& Light. Heads, 

1 No, 61S., 48 in, x 18 ft., Gay & ) 1 No. W., 60 in, x 60in, x 22 ft., 
Silver. Hepworth, 1 head. 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., New York City. 
RUE'’S LITTLE GIANT 
INJECTORS AND EJECTORS 
ARE WITHOUT AN EQUAL. 



















Send for valuable 
Catalogue 


How often do 
you wash out 


contain- 
ing information of 
vital importance to 
every 


your Boilers, 
Mechanic, 
Boiler 
Address, 


RUE MFG. CO., 118 N. Sth St., Phil delphia, Pa. 


and do you 
test them # Engineer or 
Owner. 











WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can MAIN- 
TAIN a VACUUM on ENGINES and 
ELEVATE the discharge WATER 
to TANK at any height. 


This feature is appreciated by 
PAPER MILLS, SUGAR REFINER- 
IES, COTTON and WOOLEN MILLS. 


Send for Catalog B. 


HENRY R. WORTHINGTON. 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS. 64 South 
Pennsylvania St. DETROI', 155 Jefferson Ave. 
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Your Last Chance! 


Unbound volumes 
of the American 
Machinist for years 


1887 to 1895, inclusive, 
at $2 per volume. 


Now or Never! 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK. 








AMERICAN MACHINIST 


ABOOK OF TOOLS. 


Of course any on¢ 
knows where to buy the 
common, everyday 









things. ‘A Book of 

Tools” tells all) about 

them. The uncommon, 

every-other-day things 

youdon’t know so much 

about. and ** A Book of 

Tools” tells lots about 

~ Guaymnan6 them. Itisn’ta very big 

aioe book, but it Contains ; 

rreat deal, and is in 

aa ee valuable to the Duvet 
and user of all kinds of Tools, Machinery 
ind Supplies. It contains 550 pages and 
upwards of 2,000 illustrations, and will be 


sent post-paid to any address upon receipt 


of 25 cents in stamps. 


CHAS. A. STRELINGER & CO., 


DETROIT, MICH. 





wis J-ERLAND 2 


72 CENTRE 
as SEND FOR 


1 


STANEW SW YORK a 








FOR SALE. 


A WELL EQUIPPED 
MACHINE SHOP AND FOUNDRY, 


gooo inhabit- 
Doing 
and 


ina prosperous town in the South, 
ants. a shop within ninety miles. 
a spler ndid jobbing business. Good river 
railroad facilities. Good reason for selling. 


Address, L. & J., American Machinist. 


SOFT CASTINGS, 


Made from best grades of Pig te for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 

















” 
= Jocorrmateicuton® svmacuse.ny 3 
5 


Fb! tobi bbe 


~ MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison fer Accuracy wits all others. 
EVERY SCALE QUARANTEED SEND FOR LIST. 





-" 





COFFIN & LEICHTON, SVRACUSE,.N. Y. 














NEW LINE OF ENGINE LATHES. 
DRAPER MACHINE TOOL 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 


Co. 








PATENT UNIVERSAL 


SCREW-CUTTING 


os 2 eg) ee) So ee 


ano TWIST DRILL GAGE 


JWYKE&CO.E BostonMass. USA. 

MFR'S FINE MACHINISTS TOOLS 
—— FOREIGN AGTS. — 

CHA® CHURCHILL &CO.CROSS ST. LONDON ENGLAND 7 

SCHUCHARDT & SCHUTTE, SPANDAUER STRASSE 


sin uo4 Ongas 


BERLIN, GERMANY. 








MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 48 lbs. and 













drills from to 
ASA 24% inches diam- 
eter. 
REAMER. 
mena Runs with Steam 
Will work in any —or— 


position. Compressed Air. 


Manafactared by 
mae JG TIMOLAT, 
muewatl® 465 & 4670. Broadway, 
NEW YORK. 


WANTED 


“American Machinist readers "to send for our 
new catalogue of books on Steam and the Steam 
Engine. Mechanies, Machinery and Mechanical 
Engineering. Sent free on request. 

PHILADELPHIA BOOK CO., 
Practical and Scientific Books, 
19 So. Ninth St., PHILADELPHIA, PA. 


E.W.BLISS co., 


! Adams St., 
BROOKLYN, N. Y. 


96 W. Wash'n St., fi) 


CHICACO. 








y | 


(j 
Presses _/ i\ 
| 





Dies, | | 
ETC., VW 








FOR BICYCLE, K C 
A ea) 
ELECTRICAL Swe 
AND ALL SHEET \\ | X 





METAL WORK. 






4 


Owners of Stiles & Parker Press Co. 
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Prices inclined to 


long pending 


portions. seem re 


main as they are until the 


agreement between ort 
tled. It is reported, 
firmed, 


producers is set 
though not yet con 
that several Western Pennsylvania 
furnaces have blown out 
to 


be mentioned that the 


Relative the steel industry, it may 


Berlin Iron Bridge 


Co., East Berlin, Ct., has completed a year 
in which the shipments have been the 
most extensive in the history of the com 
pany. Another steel rolling mill, one of 
the largest in the East, was reported 
some time since to be busily employed, 
but were it not for the demand for bicycle 
material its wor would be practically 





at a standstill 

The metals are tame though prices are, 
for the most part, firmly held. Copper 
less active than a few days since Quota 
tions on tin are rather more in buyers 
favor. Lead ts strong in tone and speltet 
in light selling 

OUOTATIONS. 
New York, Saturday ~Pebruary stl 

Iron — American pig, tidewater delivery 
No. 1 foundry, Northert S13 a] r 
No. 2 foundry, Norther 12 00 250 
No 2 plain, No mrther 11 2 hil 7 
Gray Forge : Ow 
No. 1 foundry, Sout} 0 i) 
No, 2 foundry, Southe Oo 12 0 
No. 3 foundry, Souther 11 12 00 
No. 1 soft, Souther 2 2 bn 12 50 
No. 2 soft. Souther om 
Foundry forge, Souther: Satin Ae 11 75 

jar Iron—Mill price. on dock: common, 1.20@ 
1.30¢ refined, 1.34 1D 

Tool Steel—Ordinary sizes, standard quality, 534 
hD7c.: extra grades, 11 @ 12%¢.: special grades, 16c 
and upward 

Machinery Steel—About n carloads. mill 
price; from store, 1.Si« Special brands upward 
Cold Rolled Steel Shafting— Base a in cur 
loads ; 234c. in smaller quantities ce. trom st 
Copper, Carload Lots—Lake Super " ingot 
10% electrolytic, 97% Lin asting copper 
Deer, 

Pig Tin—For 10-t ots, 13.40 

Pig Lead—In carloads, 3.10 @ 3.1% 

Spelter Western beands 1.00 @ 4.10 in car 
loads, New York delivery 

Antimony—From store, in cask or wholesale 
lots, Cookson’s, 734 i7¢¢.: Hallett’s, 6% rv 
Japanese, 644 6760 

Lard Oil—Prime city, present make, 52 @ Me 
in large quantities 


eS 
y~ 


USS 


(( > 
ve 


y pioanerus 


~ 


4¢ 


s.r, 
¥ 
The Pittsburgh Reduction Co. are having a mill 
built at South Kensington, Pa., to roll aluminum 
Newport Rolling in Co., Newport, Ky., are 
building an addition to their present mill which 


will cost $50,000 


An order for ten mogul engines has been riven 





by the Illinois Central kh. R. to the Brooks Locomo 
tive Works, Dunkirk, N. ¥ 

The New York office of the Rand "Drill Co. has 
been removed from 23 Park place to the American 
Surety Building, 100 Broadway orner of Pine 
street 

At Reading, Pa., the Reading Iron Works will add 
anew puddling mi This addition will be 222 x 
100 feet The buildings are of iron; the structural 
part built by the Phaenix Iron Co 

The Mossberg Manufacturing ¢ of Attleboro, 
Mass., has purchased the entire line of power 
punching and embossing ay resses from the Horton 
Manufacturing ¢ . Reading, Mass... which enables 
them to supply these m rh nes in different styles 
ind for all classes of work 

The following are among the recent orders re 
FE me mee tray: Romy A pooner Machine Co for their 
>x 2 inch flat turret lathe Brow? & Sharpe 
Mfg. Co... of Providence, R. LL: FE. D I nes & Sons 
o.. Pittsfield, Mass.: Ge F. Bla Mire. I 
ambridge. Mass... two machir Br iinard Milling 
Machine ©o., Hyde Pa Mass.: De La Vergne |} 
Machine Co... New York City : Oswe Te ( 
Oswego, N. Y M. Koyemann, Duss rf, Ger 
nany, tw mach - \ e& Mac ery ( ( ‘ 
ind, Ohio: a he Fox Machine ¢ Grand 
Rapids, M 
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NEW CATALOGS. 


There are three sizes of Standard Catalogs, 9 X12", 
6° X 9" and 414%" X 6". We recommend the 6" X 9° 
size for machinery catalogs. When they must be larger 
or smaller, one or the other standard sizes should be 
adopted if possibl 


Cincinnati, O., have issued 
It makes al- 


ma 


J. A. Fay & Egan Co., 
avery ambitious machinery poster 
most a complete catalog of wood-working 
chinery, in such form thatit can be spread out upon 
the walls of shop or office fur reference 

Morris Machine Works send us their 96 catalog of 
centrifugal pumping machinery. showing different 
punps, and 
adapted to various purposes, and for various kinds 
of driving. The catalog will those who 
have pumping to do and is standard size, 6 x & in. 


stvles of centrifugal combinations 


interest 


The Light Cycle Co. have issued a catalog which 
is something of a novelty, besides being a fine ex- 
It is made to hang up, and 

Within 
novelties 


ample of such work. 
on the back side of its ¢ »veris a calendar, 
the catalog we notice, among other 
described, a device for making a tandem out of 
two ordinary bicycles, which device possesses con 
siderable interest. The catalog is 6 x 8 inches, 

Rk. M. Clough, of Tolland, 
catalog and price list of gear and milling cutters 
The system of gear cut- 
of the duplex, which has 
The other tools 


Conn., sends us a 


and other small tools. 
illustrated is that 
in our columns, 
ill. strated mainly of milling 
various kinds, and there is also Clough’si mproved 
is sent 


ters 
been described 
consist cutters of 
counterbore, which bas a movable tit. It 
to any address on application, and is 34 x 6 inches. 

The catalog of air and gas compressors issued by 
the Norwalk Iron Works, Sceuth Norwalk, Conn., 
for 1896, is the most comprehensive and complete 
yet issued by this company. The catalog seems to 
grow yearly with the development of air compres- 
sion and of the air compressor. The contents are 
quite readable all through, and comprise much 
valuable information upon the general topic of air 
and gas compression and transmission, Size 744 x 
04 inches, 

The Ingersoll-Sergeant Drill Co., New York City, 
issue a pamphlet, entitled ** The Chicago Drainage 
In this pamphlet will be found illustra- 
en 


Canal.” 
tions and descriptive matter of interest 
gineers and others, and setting forth the manner 
of conducting the work, on what is undoubtedly 
one of the greatest of modern engineering works, 
The illustrations are half-tone engravings, and 
show not only the machinery, but much of the 
methods of using it. It is sent to those interested 
on application, and is 544 x 944 inches, 


to 


The American Tool and Machine Co., 302 Federal 
street, Boston, Mass., issue a ca:alog devoted tothe 
illustration and description of the improved Wor- 
rall Friction Clutch System, This is a clutch used 
either for pulleys or shaft couplings, and has been 
used in transmitting large amounts of power. The 
catalog gives an illustration of such a cluteh with 
42-inch main disk bolted to a quill for 8-inch shaft- 
ing, this clutch being used for transmitting 800 


horse power, in the plant of the Lowell Suburban 
Street Railway. The catalog is sent to those inter 





ested on application, and is standard size, 6x9 
inches. 
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SOME DAY 


—better appliances for Gear cutting than o 
betel nh 


however, they most certainly have not 
embraces all that the e . 
Spur, Bevel Miter, 


= Spiral, and Worm. uy 
Tears are 


on special Gear-testing machines. 
4 Your cut Gearing for you? 





ue 


Ld, 








xacting demands of 


ip to 50’’ diameter an 
cut with the “Brown & Sharpe ’’ : 


; 
Perhaps we might even be able 


LELAND & FAULCONER [VF°G CO. 


DETROIT, MICHIGAN. 
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ur plant boasts of may transpire. So far 
Our equipment is di: ‘and 
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stinctly modern, and 
such work requires for cuttin 





9 Gearing, 
8-inch face. All our 
Patent Involute Cutters, and all are tested 


to cut the cost of 
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WE MANUFACTURE 


FLANGED FITTINGS 


OF ALL KINDS, 


Conforming to the new standard for 
200 /bs. pressure, and for higher 


Write for our new 
Catalogue and Price List 
dimensions and particu 


| KeLty & Jones Co. 


| 104 JOHN STREET, 
NEW YORK. 
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BSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL 





99 Reade Street, New York. 

85 Queen Victoria Sireet, London, Eng. 

5 Neue Promenade. Berlin, (., Germany. 
Cor. Lake and Kirtland Streets, Cleveland, 0, 


Co. 





POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 
















> NEW 


(ON MACHINE TOOL WORKS, 


PHILADELPHIA. 











ROTARY 
PLANERS 























AND PRICES. 


MACHINERY CO. 






The NATIONAL 





TIFFIN, OHIO. 
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T. SHRIVER & CO. |The LONG & ALLSTATTER CO. ” 
333 East 56th Street, N. Y. HAMILTON, OHIO. poston Guar Works... 
lr dB Found d Machini DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL«f [)"¢'narc) Milling Machine ¢ 
on and Brass Founders and Machinists TIPLE AND AUTOMATIC SPACING. Brown & Sharpe Mfg. ( Covi 
. Buffalo Forge Co Cove 
Builders It F< ry 
Bullard Machine ‘I ( 
Burr & Houston Co 
Carpenter, |]. M Cov 
Cincinnati Milling Ma ne ¢ Cove 
Cleveland Ma ne S v 
Clevelan | s D> ( 
Coffin & Le 1 
Colliery Engineer C | 
Cooke & C« 
PULLEYS of any size, moulded on machine 7 oie ip uM _ s - 
—no pattern needed. Cox ¢ mput. ( 
Cresce Stec ( 
GC of any diameter, face an1 pitch, made on Gear Cumberland Iron and Steel Shafting C 
Moulding Machine—no pattern needed. Curtis & Curtis 
Cushman (¢ ick Co = 
Dallett & ¢ Phos. H 4 
Davis, W. P t 
Davis & Egan M Pool ¢ 
EVERY Dawson & G lwit 
Deane Steam 7? Cove 
MACHINIST = S"ovLD HAVE Detrick & Harvey Ma ' 
Dietz, Schumacher & Co 
; Dixon Cru le Co., Jos 
OUR CATALOGUE. SPLICE BAR PUNCH. lene Snstiinen Taek « 
BELT. STEAM AND ELECTRICALLY DRIVEN Durant. W. N 
, POWER PUNCHES AND SHEARS. | |)" S!s\ Meine: 
It is a 704 page cloth bound book, A copy randasen 
will be sent, express paid, to any one sending Evans Friction Cone Ce 
$1.00, and the money paid for book will be re- Fay & Co, J. A 
funded with first order amounting to $10.00 Fenton Metallic Mtg. ¢ 
or over. Aches +; line ( 
Tihel« ool Cx Cove 
MONTGOMERY & CO.. As Bours Machine Works 
‘lather & Lo 
Forbes & Co., W. D 
105 FULTON STREET. Fox Machine ( 
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2 g Hendey Machine Co and Cover 
FRANK BURGESS, Proprietor, 35 Hartford St., Boston, Mass, 8 | earn Be \, re 7 
oe . “~ r ORSON « ettis Igy o 
1,100 Sizes Spur, Bevel, Spiral, Worm, Horton & Son ( “‘ 
Rack, Elliptic, Internal, etc. Send for Catalog. AS S Hurlbut-Rogers Machine C« Cover 
- Ide & Son. A. L 4 
RESS HAPER- IDES- Ingersoll Milling Machine ¢ . 
euros | [AREPARALLELALLANGLES | | \2c778'j28 Cormespondionce Semoois 
RIGHTANGLE Jessop & Sons Co., Ltd., Wm 
TURRET anes) nas 9G F wees CATAMICUE Johnson Coy THE. cee eccsseeeenneees 
if yhns Mf Co., H. W Cover 
For Drilling and Tapping with Jones & Ce Bus. Bans, oe 
from 2 to 12 Spindles. Jones & Lamson Machine Co.........+.4++. Cover 
WILL DRILL UP TO % INCH. ! | Keuffel & Esser Co.. 
Sensitive and Positively Driven. b FINE 7201s Awo MNERS Han oWaRe Keystone Engine and Machine Work : 
King Mfg. Co a af 
A. 0. QUINT, Hartford, Conn. Landis Bros 
MACHINISTS’ CALCULATIONS, LeCount, Wm. G cee 
Quickly and omnwen d Performed by Using ? a es = — Mf oO ss: 
zcoage &W Ssnipiey achine ool o Lr « 
SPECIALLY DESIGNED COMPUTERS] (ono & Auietater Co. 
PULLEY & GEARING COMPUTER, 50 cts. to $2 00] Mason Regulator Co 
BELTING COMPUTER, . . 76 * to 3.095 McCabe, ) dui 
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COX COMPUTER CO., erm Bator «es 
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Special Prices for Quantities for Gratuitous Distribution. I New Doty Mfc. ¢ 
New Haven Mfg. ( 
New Process Raw Hide Co Cover 
agg S@ PIPE © TUREABING | New'en Machine Too! Worl 
Cutting-off Machines ee eeee cores Cs Cover 
Niles Tool Works C« N. Y. Bra 
New Haven Manf’g Co., Both Hand and Power. Sr ootan Emery Wheel C 
Water, Gem and Ste Open Court Publishing Co 
ter, G St : : “e 
NEW HAVEN, CONN. Fitters’’ Tools, Hinged | OFF & Sembower oo. cc cscsseeeeeeees ‘ 
Pipe Vises, Pipe Cutters,J Otto Gas Engine Works coe 4 
. Stocks and Dies univers- | Penberthy Injector Co “ 
IRON-WORKING MACHINERY ally acknowledged to bef Philadelphia Book ¢ 
? THE BEST. Send for Place Machine ( Ge 
\ catalog. Pratt & Whitnev ¢ 
The Armstrong Mfg. Co., Pratt Chuck Co 
Bridgeport, Conn. Prvibil. P ~ 
Ouint,. A. D , 
Q. and C , 
. - ; on Reed Co... F. E 
a 3 Roth Bre & Ce ‘ 
FLEXIBLE STEEL TUBING. Roots. P. HL. & F. M Cover 
For Conveying Oil or other Lubricant to and from Sateen? ae D 
Cutters, Drills, Etc. Sawver Tool ¢ 
Made of Steel and tinned Norway Iron. — z= Sebastian Lat ( 
y Sebastian-May ( 
By far the best and neatest arrangement for P, BLAISDELL & CO., Sellers @ Co inc, W Cover 
Milling Machines, Bolt Cutters, Gun Boring Manufacturers of Seneca Falls Mfc. Co . 
Machines and other tools. Particulars es e ; Shriver & Co.. 1 4 
“et 4 seats Skinner Chuck Co 
eee << Machinists’ Tools, Sino Cn 
83 Washington Street, Brooklyn, N. Y., U.S. A. ~ WORCESTER, MASS, ued on pa 
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Adding Machines. 
Grant Calculating Machine Co., Lexington 
Mass 
Balls, Steel. 
Cleveland Machine Screw Co., Cleveland, O, 
Belt Dressing. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 


Bicycles. 
Fenton Metallic Mfg. Co 
Bicyele Tools. 


Ferracute Machine Co., Br 


Blowers. 


American Gas Furnace Co., 
Buffalo, 


Buffalo Forge Co., 
Cooke & Co., New York 
Roots, P. H. & F. M., 


. Jamestown, N 


idgeton, N. J 


New York. 
2 


Connersville, Ind, 


Sturtevant Co., B. F., Boston, Mass. 


Boilers, Steam. 


Orr & Sembower, Inc., Re 
Sterling Co., The, Chicago, 


ading, Pa. 
Ill. 


Watts-Campbell Co., Newark, N. J 
Weston Engine Co., Painted Post, N. Y. 


Bolt Cutters. 


Acme Machinery Co., Clev 


eland. O 


Dawson & Goodwin, Chicago, Il 


Hill Clarke & Co. Boston, 
McCabe J. J.. New York, 
National Machine ry Co., T 


Mass. 


iffin, O. 


Pratt & Whitney Co, Hartford, Conn. 
Sellers & Co. Ine. Wm. , Philadelphia, Pa. 


Strelinger & Co ec has. A., 


Detroit, Mich. 


Wells Bros. & Co, , Greenfield, Mass. 
Greenfield, Mass. 


Wiley & Russell Mfg. Co., 
Books, Technical. 


Baird & Co., Henry Carey, 
Grant, Geo. B., Lexington, 
Henley & Co... Norman W., 
Open Court Publishing Co., 


Y. 


Philadelphia, Pa. 


Mass 
New York 
Chicago, II. 


Philadelphia Book Co., Philadelphia, Pa. 


Strelinger & Co., Chas. A., 


Detroit, Mich. 


Wiley & Sons, John, New York. 


Bushings. 


New Process Raw Hide Co., Syracuse, N. 


Calipers. 
Brown & Sharpe Mfg. Co., 
Standard von Co., Athol, 


Providence, R. 
Mass. 


Starrett, L. Athol, Mass 


Strelinger & "e o., Chas. 


A., Detroit, Mich. 


Wilkinson & Co., A. J., Boston, Mass. 


Castings, Iron. 


Builders Iron Foundry, Providence, R. I. 
Burr & Houston Co., Krooklyn, N. Y 
Leland & Faulconer Mfg. Co, Detroit, Mi 
Shriver & Co., T., New York. 


Castings, Steel. 


Johnson Co, The, Johnstown, Pa. 


Centering Drill, 


Slocomb & Co., J. T., Prov 


Chucks, Drill. 
Almond, T. R.. Brooklyn, 
Cushman Chuck Co., Hart 


idence, R, I 


ae 
ford, Conn. 


Dawson & Goodwin, Chicago, II]. 


Hoggson & Pettis Mtg. Co., 


New Haven, C« 


¥; 


I, 


ch, 


mn, 


Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co , New I 


ford, Mass, 


Pratt Chuck Co., Clayville, 


at 


Skinner Chuck Co, New Britain, Conn. 


Trump Bros. Machine Co., 


Wilmington, 


3ed- 


Del. 








AMERICAN MACHINIST 





FINE LOT OF 


SECOND-HAND MACHINERY, 


COMPRISING 
A Large Lot of Fine Machinery from 

The Schuyler Electric Co., of Middle- 

town, Conn. ; 

The Entire Equipment of the Lightning 

Check Punch Co. of Brooklyn, N. Y.; 

AND 
A Large Consignment from a Promi- 
nent Manufacturing Company in New 

York City. 

THERE ARE cm. 

Engine Lathes, 14” to 25", many of best 
makes. Drill Presses, 10’ to 40", light and 
heavy. Planers, Shapers, Screw Machines, 
Milling Machines, Gear Cutters, Profilers, 
Speed Lathes, Fox Lathe, Power Presses, 
Emery Grinding Machines, «c., X&c. 

Write for Complete List, No. 16B. 


THE GARVIN MACHINE CoO., 
Laight and Canal Sts., NEW YORK. 
Also, 51 North Seventh St., Philadelphia, Pa. 


STRAIGHT OR TAPER SHANK 
DRILLS 
ae: CHUCK” 
Late. 1,34 Mo. 2,34”, Mo. 3, 34” 
TRUMP BROS. MACHINE CO., Mfrs. 


WILMINCTON. DEL., U.S. A. 








poh se amt CONE CO. 


Hanging and Standing 


CONES. 


~ Made in all Sizes. 
Thousands in ure transmit 
ting from 1 to 40 H.P. 

For information address, 
G. F. Evans, Proprietor. 
No. 85 Water St., 
Boston, Mass. 








_ TRAVELING & 
CRANES =; 


Capacity 20,000 Ibs. Ft 











Mon 
& munnmctox, 2p, 


lop, 
© SON 800, Ine, "Lowe 
(515 Penna. Ave., PHILA., PA, 8, 


SEND FOR 
CATALOGUE OF. 
MACHINE TOOL@. 


WILL HOLD LOAD AT 





LeCOUNT’S 


LIGHT STEEL DOG); 


MANUFACTURED BY 


WM. G. LeCOUNT 


SUCCESSOR TO C. W. LE COUNT, 
South Norwalk, Conn. 
Send for “Catalog A,” full line of machine tool: 





THE CORRESPONDENCE 


SCHOOL OF TECHNOLOGY, 
CLEVELAND, OHIO 


instruction by mail in Engineering 
Branches 


Catalogue Free 








February 13, 1890. 





THE TAYLOR-RICE ENGINEERING CO., 


Works: Gloucester City, N.J., U.S. A. 
Office: No. 119 S. 4th St., Philadelphia, Pa., U.S.A. 


Aijustable shat 


S%in. to 5in. 





Send for New Pamphiet. 


TO BOILER MAKERS, 


Proposals wil! be received at the Middle- 
town State Homceopathic Hospital. Middletown 
N. Y., fora 150 horse power Steam Boiler, up to 
and including February 20, 1896 

With proposal must be submitted detailed 
drawing showing construction and necessary foun 
dation, smoke connections and setting ; also speci- 
fications stating quality of material, number and 
square feet of heating surface and list of trim 
mings to be furnished with boiler 

Proposal must include erection complete with 
steam, water and smoke connections made ready 
for service. Plans for subfoundation as well as 
setting to be approved by the Commissioner of the 
New Capitol 

An Ashcroft Pop Safety Valve. ten-inch brass 
case Steam Gauge, Pressure Damper Regulator, 
Water Column Glass Gauge and Try Cocks, Shak- 
ing Grates, Flue Cleaner and Fire Tools, as well as 
all Valves and Connections to be of stated make 
and quality. 

With bids must be submitted satisfactory evi 
dence of the evaporative economy of the proposed 
boiler, either from tests made on one of same 
make and rating in actual service, or the evapora- 
tive economy must be guaranteed. Tests shall be 
conducted under the supervision of a competent 
engineer to be selected by the Commissioner of the 
New ( ipitel, 

Bids should be addressed to GRINNELL Buri 
President Board of Trustees 


DID YOU SEE 
Pryibil’s Elegant Hanger Boxes? They are reamed 
on a special machine which leaves the bearing 
surface very smooth and polished. The _ bore 
being very exact, the shaft has the maximum 
amount of bearing. The oil chamber is of generous 








. proportions and the method of lubrication simple, 


positive and reliable. Hangers of neat design, 
correct. proportions and very best workmanship 
HAN 'ERS OF ALL KINDS. We are sending them 
all over the world. A specialty with us. 





Send for Special Circular with telegraph code 

We make immediate shipments. Our catalogue 
“C” is devoted wholly to Pulleys, Hangers, Shaft- 
ing. etc. Sent free to any address. Try a sample 
Hanger by express. 


P. PRYIBIL, 


Cable “ Previbil, New Yok " Thea | RM Mnde 








Won Workin Machinery 


Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 
PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 

Illustrative and Descriptive 
matter, with pri:es on appli- 
cation. 


J. A. FAY & €O., 


293 to 313 W. Front 8t., 
Cincinnati, Ohio. 





























